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FOURTH AMERICAN ROAD CONGRESS 

HELD UNDER THE AUSPICES OF 

AMERICAN HIGHWAY ASSOCIATION 

AMERICAN AUTOMOBILE ASSOCIATION 

COUNTY COMMISSIONERS ASSOCIATION OF GEORGIA 

ATLANTA, GEORGIA 

November 9lh, 1914. 10 A.M. 

PsESiDBNT A. B. Fletcher in the Cbaib 

The President: The Convention will pleaae come to order. I 
have the honor to introduce the Right Reverend W. A. Candler, 
Bishop of Georgia. 

Dr. Candler: Let us pray: Our Father in Heaven we wor- 
ship Thee as the Father of our Lord Jesus Christ from Whom com- 
eth every good and perfect gift. We are grateful for Thy good- 
ness unto U3. Thou hast not dealt so with any other people. Thy 
providence has been over our nation through all the years as a 
very pillar of cloud and of fire. We thank Thee that our people 
are at peace, that the rude cries of war are not heard nor is there 
lamentations in our streets because they come not back who have 
gone in to the conflict. Thou hast given us abundant resources of 
every sort. We pray Thee to bless us with grateful hearts and 
faiti^ul spirits that we may fulfill the mission set before us by the 
divine providence over ua. Bless this assembly of men here met to 
consider a great interest that affects the social and moral and 
material welfare of our people; and the blessing of Almighty God be 
upon them individually and collectively that wisdom may char- 
acterize their conclusions and harmony their proceedings and that 
good may come to our land and as we affect other lands, to all lands 
through this meeting. God be merciful unto us and bless us and cause 
His face to shine upon us, that His name be known in the earth, 
his saving health among all people. We remember this day to 
pray (or the stricken and disturbed peoples grappling with one 
another in contest of war. Oh Thou Prince of Peace, calm this 
combat, bind up the broken hearted and subdue the passions of men 
and let good prevail over all evil. Guide us by Thy counsel whilst 
we live and afterwards receive ua into glory through Jesus Christ, 
our Lord. Amen. 
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The Chairman: I have the very great honor to present to 
you the Hon. John M. Slaton, Governor of California. (Laughter) 
— ^I mean Georgia. 

Governor Slaton: Ladies and Gentlemen: I suppose it was 
designed when the President introduced me as the Governor of 
California. The idea is that if we have good roads, all distances 
will be annihilated; California will be about as close to Atlanta 
as some parts of Georgia. The truth is that one of the benefits 
of good roads is this unification of the people and the introduction 
of them to each other. It is particularly appropriate that you 
should meet in Georgia. You understand that in 1834 the State 
of Georgia built the &st State constructed railroad and it still owns 
it, a railroad between Atlanta and Chattanooga; and a railroad is 
nothing in the world but the evolution of a good road. We recog- 
nized the effect of transportation upon the welfare of the people 
and therefore we appropriated the money at a time when the people 
were in hard straits, in order to accomplish the purposes for which 
you have met. Now we all are acquainted with the benefit, in a gen- 
eral way, of good roads. We understand the effect upon the school- 
house and upon the church and upon rural life; we understand that 
it relieves the farmer of his burden of transportation, that it aids 
in the construction of homes in communities where Nature can be 
enjoyed and where congested communities may be relieved, but we 
are glad to have you because you come for a practical purpose. 
You are with us to instruct us. There was a proud old bouse in 
Europe whose motto was "I serve," and you gentlemen and ladies 
have come here in order to serve the State of Georgia. Our State 
is alive to the purpose for which you are organized. We appro- 
priated in 1911 $4,500,000 for the purpose of good roads. This 
includes, of course, the service of the convicts upon the roads, and we 
utilize them for that purpose and find that it is in accordance with 
wise penology as well as producing a return to the people for the 
expense which these criminals occasion. But there are problems 
that come before us as to the construction of roads. What we 
need now are not platitudes but specific advice. Problems are 
coming before us constantly as to the construction of roads — 
the engineering questions which arise — ^the question of upkeep, 
the question of materials from which they could be constructed; 
and therefore to you gentlemen we look. You represent the highest 
and most trained intelligence in the United States upon the sub- 
ject to enlighten us. You will find that all over Georgia there 
are County Commissioners and those who have the matter of con- 
struction of roads in charge who will be present and listen to what 
you all have to say, and when you are gone the seed you have sown 
will serve to benefit the State and its people. This idea of serv- 
ice is that which is abroad everywhere. I read the other day 
that the Japanese conquered Russia not by the valor and gallantry 



of their soldiers but by the skill aiid capacity of their engiueers, 
and the battle was won by shooting over mount^n tops by those 
who had calculated with the theodolite and knew the measure of 
tlie angle. You gentlemen, therefore, and ladies, have come to give 
ua that information and when you have gone the effect of your visit 
will be remembered, not only for the social influence you have ex- 
erted, but because of the information you have left. Allow me 
to say that the people of Geoi^a are a kindly and generous people 
anil in their behalf I welcome you into our midst. When you shall 
have left, I hope you will carry with you the kindest recollections 
of a people in whose behalf I welcome you. 

The Chairman: 1 take pleasure in intro<lucing the Honorable 
James A. Woodward, Mayor of Atlanta. 

Mayor Woodward: Mr. President, members and visitors of 
the Fourth American Road Congress: It is always a pleasure rather 
than a duty placed upon the Mayor and the Governor of the State 
and city to pve expression to words of welcome. I know that so 
far as Atlanta la concerned, it needs no words from me to tell you 
that you are welcome to this city. You are, and we are glad to 
have you. We want you to feel while here that the latch string 
of every door is open to you; if you don't see what you want, ask 
for it and it will b« shown you. Vou arc within the walls of a city 
that is somewhat remarkable. Take the life of it; there are few 
American cities that can come anywhere near to what it has accom- 
plished. I do not refer to it in any spirit of alluding to war times, 
but take it from that time on. There was then possibly only ten or 
twelve thousand inhabitants in Atlanta. It reminds me — for I 
was here right after that fateful period — of what I read about what 
is going on in the old country now, the towns and cities that are 
being devastated. That was the condition of Atlanta at that time. 
People had come home without a dollar to invest but with all the 
desires and pluck and energy to build up their homes in a devastated 
country; and went to work. So you can see that Atlanta is really 
a city of about 40 years, and take all of its actual life since it was 
in the woods and it is in the span of a man's lifetime of three score 
and ten; but Atlanta as you see it today has grown within the last 
20 or 25 years, even within the last 15 years. Fifteen years ago there 
was not an ofiice building here except the Equitable Building. 
They have all been built within that time. Atlanta prides herself 
on being a city of more fireproof buildings — office skyscraping build- 
ings— than any city of twice its size within the confines of the Ameri- 
can continent. I imagine that a good many of you people who have 
come here from the west and the north, when you get into our 
I'Stnets, thought something of home. Now for the past 25 years we 
a great deal of time and a great deal of money has been 
1 street buildings. 1 have not the ejtact figures with me 
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now, but I should say that Atlanta has close to 200 niilea of paved 
atreete. The leadway that Atlanta has taken in such measures as 
that has gone a long way toward encour^ing the people in the coun- 
try to build good roads, and as the Governor has well said, within the 
past few years they have turned the convicts from the lease system 
to that of appropriating them to the different counties for the pur- 
pose of building roads, and there is no one thing that I can caU to 
mind that will do more toward the upbuilding of our country than the 
building of good roads. To the truth of what 1 have spoken to you 
as regards Atlanta and Fulton County, our County Commissioner 
will show you before you leave here. We are well provided — ^while 
we have not got enough — yet with good roads in Fulton County. 
You have got a convention here that is not only an educational one 
to our people in Atlanta, but to people from all over the country. 
You come here largely — one element at least — to display your road 
making machinery. The delegates to this convention have come 
here to investigate and satisfy themselves and see for themselves 
what class of machinery will aid them best in their work. It was 
quite appropriate for you to meet at this time in the gate city of the 
South, where possibly the building of good roads and the advance- 
ment of good road machinery is more necessary. It has been said 
that the advent of the automobile created extravagance, and pos- 
sibly that is true in one line, but we must all admit that the auto- 
mobile showed us the necessity for good roads; [applause] and in that 
manner wa^ a blessing to the country and to hiunanity. Now in 
conclusion allow me to say that Atlanta extends to you a most 
gracious welcome. We are glad to have you within our city. We 
want your stay to be as pleasant as it can be made, and when the 
time comes for you to depart, we want it arranged in such measure 
that you will go away from Atlanta with a kind word, a good taste 
in your mouth for this city and may that all wise Being who ia 
overlooking those loved ones you have left at home, preserve them 
in their good health until you return. Before I take my seat, I 
would like to inform all of the municipal people here — while we 
appreciate everybody that is in attendance on this convention — ^tlttl 
the City Government desires that they register at the City "* 
We wish to meet you and give you what attention we can. 
Mr. Page takes the chair. 
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dent Fletcher. 
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Pbbsident Fletcher: Mr. Chairman and Gentlemen: The 
warmth of our welcome, the refreshing completeness of all the 
measures that have been taken for our comfort and the spirit of 
enthusiasm displayed by this great gathering of good roads workers 
makes us all from north, south, ea^t and west glad that we are 
here. To His Excellency the Governor of Geor^a and to his 
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PROCBEDmaa 

Honor the Mayor of Atlanta, I desire to express, on behalf of the 
delegates and visitors to the American Road Congress, their deep 
appreciation of this magnificent welcome. To those of you who 
are attending the American Road Congress for the first time, it 
may be of interest to hear a word or two as to why this great na- 
tional road meeting has become an established institution and a 
necessary factor in the working of the fundamental problem of 
road improvement. Interdependence of city and coimtry, of pro- 
ducer, of shipper, of consumer, has developed to such a degree 
it the public road once of local importance has become of state 
le and in many instances of interstate importance. This neces- 
ites a readjustment of the burdens of cost, a recasting of the 

Illations of traffic while all this great passenger and freight 

trafiic that now weaves in and out on this network of roads, has 
produced conditions of wear and introduced agencies of destruction 
which make new and difficult problems of construction and main- 
tenance for the engineer to solve. We are here therefore to distuss 
and devise better legislation, better sj-stems of finance, better traffic 
regulations; to learn by discussion and exchange of experience of the 
types and of the methods of roads which are best adapted to meet 
the conditions of traffic which confront the highway engineer. We 
are here to urge that the time has come to take the public road out 
of politics, to handle it as we would a great business undertaking, 
and to urge the creation and development of a nation-wide corps 
" trained and efficient men who will make road building and main- 
ince their life work. Gentlemen, you will hear these great 
'Questions discussed in detail at the various sessions of the Con- 
gress and I merely mention them at this time in the hope that you 
will take the proceedings of this Congress most seriously and devote 
every faculty of mind and heart toward making this year's Congress 
UBeful to the American people in the highest degree. 
~ President Hetcher takes the Chair. 



The Chairman: I have the honor to introduce to you the Hon- 
,ble Logan Waller Page, Director of the United States Office of 
Public Roads and President of the American Highway Association. 

Afr. President and Gentlemen: The fact that men eminent in the 
good roads movement are here from the far off Pacific Coast, from 
the Northwest, from New England and in fact from nearly all of the 
forty-eight states of the Union, demonstrates conclusively that the 
question of road improvement is no longer of merely local signifi- 
iBce. It is proof that this great question is of nation wide im- 
ince, and well it may be so considered, for it touches human 
, ilfare at every angle and ia a material factor in the development 
I education, in our home life and in rehgion, the three great funda- 

mtals of our civilization. 
^Vou will hear during the sessions of this Congress the experience 
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and the advice of the best known specialists on every phase of this 
great subject. I shall confine my rernarka therefore to a few com- 
ments on what ha£ been done to further the road movement during 
the past year, and along what lines we may hope for results during 
the year 1915. 

The Office of Public Roads, has an organized corps of collabora- 
tors composed of one representative at each State capital who makes 
monthly reports to the Office showing what has been accompUsbed 
in the State and what measures are contemplated or pending. 
Through this source of information we have ascertained that the year 
1914 has added to our mileage of hard surfaced roads a totai of 
18,000 miles, which means that in the short space of twelve months 
we shall have added to our road system a mileage three-fourths 
as great as the total length of the National Roads of France. 

We are spending money on our roads with a rather free hand. 
Last year our total outlay, in money and labor, was in excess of 
$205,000,000, and I think we are safe in saying that the aggregate 
will reach 8225,000,000 this year, or more than an average of 8100 
per mile for every mile of highway throughout the United States. 
This average looms up as a rather impressive figure when I say that 
accordir^ to the best information available 20 per cent of the roads 
in an average county carry 80 per cent of the traffic. This great 
annual expenditure, therefore, if pro rated on the basis of the really 
important roads gives an average of something Uke S500 per mile 
per annum. 

Our system of road management is admittedly wasteful and in- 
efEcient except for the few shining exceptions here and there, and 
I firmly believe that with good business methods and skillful super- 
vision we could save not less than $50,000,000 per year and obtain 
better results than we are now obtaining. 

An exceedingly important factor which has come into prominence 
in solving our road problems during the past ten years is tliat of 
convict labor. Many of the States are using their convicts in the 
building of road'? and in the preparation of road materials, and I 
congratulate the State of Geor^a on her lead of all States in this 
respect, for Geor^a, I understand, now has a great road-working 
army of more than 5,000 convicts which are rapidly transforming 
the road system of the State. We have estimated that the total 
convict labor days on road work throughout the United States in 
1914 wiU exceed 3,000,000. 

As indicating the trend of this movement I may say that dur- 
ing the year the States of Ohio, New York, Wisconsin and West 
Virginia have authorized the use of convicts in this way, thus indi- 
cating that this policy has no geographical bounds to its field of 



I wish particularly to call your attention to the work of the United 
States Office of Public Roads, not from any desire to boast of the 
results which we have accomplished bu< in order that you may 
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lerstand the way in which this service of the govemiuent may 

i utilised to help your own local problem, if you need such help 
an the government may give. 

During the past ten years our engineers tiave supervised in all parte 
of the country the building of what we term Object Lesson Roads 
for the purpose of giving to the local officials direct instructions 
and advice on the best methods of construction. Recently we have 
found that an even more important problem is that of maintenance, 
for the practice is all too common of building excellent roads and 
then leaving them to disintegrate under the action of weather and 
traffic. Probably the most striking demonstration in proper methods 
of maintenance which haa ever been undertaken as an Object Lesson 
was inaugurated by the Office of Public Roads last March at the 
suggestion and in cooperation with the American Highway Asso- 
ciatioa. 

Sections of road forming a eontinuous stretch in twenty-eight out 
of forty-nine counties between Washington and Atlanta have been 
voluntarily placed under the direction of government engineers 
by the county authorities and cash appropriations made for ex- 
penditure in such manner as these government engineers may direct. 

To facihtatc the work and to permit the engineers to cover a 
relatively large territory, the American Highway Association sup- 
plied without cost to the government or the counties, three auto- 
mobiles. I think I am perfectly justified in saying that the improve- 
ment on these roads has equalled the most sanguine expectations 
of those who inaugurated the project. 

I have mentioned these examples of government work to indicate 
to you the basis upon which the government's assistance is granted. 
There are many more projects under way designed to further the 
building and maintenance of good roads in accordance with sound 
economical principles and good engineering practice, and I wish to 
emphasize that all of the assistance which the government renders 
in this work is without any cost whatever to the local communities. 

I shall not review the work of the American Highway Association 
during the past year, as this information wiU be given out in the 
various annual reports of the officers and committees of that oi^ani- 
eation; but 1 wish to comment most particularly upon a project 
which holds as great possibilities, in my judgment, for the better- 
ment of road management as any one project which has ever been 
undertaken. 

Last year at the Third American Road Congress a committee was 
appointed to taJce steps looking to a revision of State Road Laws. 
At the request of the committee the Office of Public Roads pre- 
pared a literal compilation of the Road Laws of each and every one 
of the forty-eight States, and the result is a huge accumulation of 
words exceeding 3,500,000 in number. This gi-eat manuscript is 
being cross-indexed and I understand that the committee will get in 
active touch with each State Legislature in an eJTort to bring about a 



14 



\MEIUCAN ROAD CONORKSS 



I 

I 
I 



simplification and a revision of the Road Laws at the earhest pos- 
sible moment. All that may be done along this line will be of last- 
ing benefit and will be enough of itself to justify a continued sup- 
port to this great organization. 

Within the past few months steps have been taken towards bring- 
ing to the support of the road movement, the united efforts of women 
in every county and in every community throughout the United 
States, This work has taken definite form through the establish- 
ment of a women's department of the American Highway Associa- 
tion, with Mrs. Robert Baker, of Washington, aa Chairman. The 
first conference under the auspices of this department wiD be held 
in the city of Atlanta tomorrow, and I am glad for the success of 
the movement that it is being launched here where it will profit by 
the wonderful Atlanta spirit of progress. I hope and believe that 
the women will accomplish marvelous results m bringing about 
through moral suasion an improvement of road conditions in rural 
communities, and in so doing help the cause of better schools, better 
churches and better homes. 

I will not go into any detailed statement of the objects and working 
plan of the women's department, as this will be fully covered by 
addresses to be given later on in the week. I may eay, however, 
that this work is designed to introduce particularly better road 
management and better maintenance of our public roads. 

I know that it is customary for speakers to extol all the good 
qualities of the cities in which meetings are held; but I wish to say 
more than the usual words of appreciation of Atlanta's splendid 
hospitality and cordial spirit of cooperation. Not in my whole ex- 
perience in attending conventions have I come in contact with a 
courtesy so all-pervading, with a spirit of helpful cooperation so 
timely and practical, and with a knowledge of what needs to be done, 
and the enei^ in doing it, such as has been displayed by Atlanta 
in connection with this Congress. The arrangements are complete 
to the most minute details, and I can now well understand the 
marvelous progress which Atlanta has made and what is meant when 
people speak of the "Atlanta Spirit." 

In conclusion I wish to emphasize that the year of 1915 holds 
possibilities for progress in roail betterment which we should avail 
ourselves of, not merely through zeal but through zeal coupled 
with knowledge. We have had ample opportunity to realize that 
we need better road legislation, and with so many legislatures in 
session this coming winter, we shall have the oppwrtunity to accom- 
plifih results through revision and constructive road legislation. 
We have seen what has been accomplished in those sections of country 
which have utilized in a practical way skilled supervision of road 
work. We have learned to our bitter cost the danger of allowing 
our well constructed roads to be left to deteriorate through lack 
of maintenance, and so we should make the year 1915 conspicuous; 
not so much through the spending of more money as through the 
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wiae and practical expenditure of the money that will be normally 
available. 

I might add that today you can go on a splendid road from 
Atlanta to Fredericksburg, Va., within 40 miles of Washington, 
and by next summer, you will be able to go from Atlanta to Ilicb- 
mond, Waabington, Baltimore, Philadelphia, New York, Boston or 

^Uontreal on a perfect road, and that road is going to be maintained 

El Buch. 



The Chairman: The Governor, who was obliged to leave a few 
moments ago, has asked me to call your attention to the reception 
given by Governor and Mrs. Slaton to-night at 8 o'clock, and to 
extend you a cordial invitation to be present. I have also been 
asked to announce that there will be a Woman's Conference on 
Roads in the balboom of the Ansley Hotel at 10 o'clock and at 2 
o'clock to-morrow, Tuesday, There will be addresses by dis- 
tinguished women and an illustrated lecture by Mr. J. E. Penny- 
backer. All women are cordially invited. 

Mr. Robert P. Hooper former President of the American Auto- 
mobile Association will now address us. 



Mr. Hooper: I am taking the place of our absent president of 
the national organization of automobiUsts, who regretted exceed- 
ingly his inability to be present. My previous automobile visit 
to your hospitable city was during the big tour from New York to 
Jacksonville via Atlanta. Senator Hoke Smith, then your Governor, 
easily was the central figure of that tour, and repeatedly in various 
cities he spoke without hesitation for roads progress, as the head 
of your State. Now, in the Senate of the United States, he has 
opportunity to use his great influence in a logical and effective plan 
of Federal roads participation. 

Roads improvement in Georgia ia certainly proceeding in a most 
pronounced nmnner, and the day is near at hand when it will be 
just as comfortable to travel by road in Southern territory as is 
now the case in New England. Here is Fulton County, you have 
made a wonderful advance in roads construction, and furthermore, 
you give evidence that it is clear to you that the moat used roads 
must be constructed in such manner a^ to stand the multiplying and 
heavier traffic. 

You are particularly fortunate in Georgia in having in Governor 
Slaton another chief executive who is not afraid to set forth quite 
plainly bis good roads beliefs, and I thank him for the unhesitating 
maimer in which he gives deserved credit to the motor-driven vehicle 
for the lai^e part which it has played in this improvement of the 
P avenues of communication. 
jL In brief, the A. A. A. believes that the Federal government should 
tip the several States on their most important arteries of communi- 
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cation, and then the States can cooperate more thoroughly with the 
county and township units in the essential lateral roads. 

It was my opportunity to have been the fii^t active chairm&n of 
the A. A. A. National Good Roada Board. You will pardon me if I 
make reference to a speech delivered by me at Springfield, Maasacbu- 
setts, in September, 1907, at the Goods Roads and Legislative Con- 
vention caUed by that club and possessing the motto of "Good 
Roods and the Sane Use of Them." In that convention certain 
speakers went out of their way to belittle the participation of the 
motorists in highway progress. I confess that I rather impatiently 
accepted this kind of talk until it came my turn to speak. This, 
briefly, is what T found myself saying: "I think it is time that some- 
one told of what the autoista have done. The movement for good 
roads was begun by the bicyclists and baa been taken up and advanced 
by the autoists. Our damage to the roads has been more than off- 
set by the good work we have done in their behalf. I say that it is 
proper for the autoists to be compelled to obey the law, but we do 
object to the existing laws. Why should the automobUists pay a 
tax, when any wagon can draw any load over the same roads? 1 
see no reason why the wagon drivers should not help to support 
these roads. 

Perhaps we motorists at times become unduly optimistic, but I 
look forward to the day when we shall have highways connecting our 
several States the equal of those to be found in France. Further- 
more, there will be an exchar^e of road travelers between the North 
and the South that will be beneficial and educational to both seo- 
tioos of the country. In no way can we become better acquainted 
than through the intimate channel of roads travel, for then we 
promptly discover that we are all only human beings, interdepend- 
ent one upon the other, and equally interested in the general welfare 
of our great country. 

When I came down South on this trip I expected to see before 
me a lot of men who were walking the streets of Atlanta in sackcloth 
and aahes. But instead of that, I bear you agreeing to spend money, 
and I hear you putting up propositions to build more roads. There- 
fore, we in the North cannot feel that you are ae low in pocket as 
your "Buy a Bale of Cotton" movement would lead people all over the 
United States to believe. Frankly, I think it is a great mistake for 
my southern friends to circulate all over the country, this " Buy a 
Bale of Cotton" movement, indicating that you are financially broke, 
because you are not. We will give you credit, and we are glad to 
give you anything you want at any time. 

Thh Chairman: I am sorry to announce that the Hon. A. W. 
Campbell, Deputy Minister of Railways and Canals, Government 
of Canada, will not be with us this momii^. It gives me g 
pleasure to introduce the Hon. Hoke Smith, United States f 
from Georgia. 
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Sehatob Smith: Mr. Chairman, Ladies and Gentlemen: The 
first notice I had that 1 was expected to address you this morning 
when, after breakfast, I read the morning paper, and found 
t I waa on the program. I ehoutd have been very much dis- 
hed by the armouncement had I not seen the further statement 
,t it waa to be a general address, from which I understood that I 
Vaa not expected to show in any way before you expert road build- 
ers, my ignorance of the subject of expert work in the construction of 
roads, but that I was permitted to talk generally about anything 
I want to talk about rather than upon technical road building. 

I am deeply interested in your gathering and in your work, I agree 
with my friend who has just takea his seat, that we had rather an 
overdrawn picture of the great public highway that stretches from 
here to Fredericksburg, and will soon stretch from Fredericksburg 
to Canada. I agree with him that it is well paved with good inten- 
tioDB, but unfortunately with nothing else. Now, just a word about 
the "Buy a Bale of Cotton" movement. I wish to say that if any 
one came here expecting to see a poverty stricken section, he was 
vastly mistaken. 

Mb. Hoofer: 1 did not say that I did. Senator. 

Senator Smith: He has come to the greatest section in natural 
agricultural resources in the world, and I say that advisedly, and 
I will prove it with just two or three statenients. In this section 
with proper attention, the soil per acre will produce as much food- 
stuffs as any soil that can be found anywhere. It begins equal in 
food producing capacity with any acreage in the world, then it fur- 
nishes to our nation a monopoly in the great raw material that 
must clothe the world. 

From whatever section of our common country you may come, you 
should feel proud of the fact that our United States has a monopoly 
in the production of the raw material that is necessary to clothe the 
world. 

They can raise in India a very short staple cotton, but they can- 
not make much out of it unless they mix our American cotton with 
it. They can raise in E^'pt some very long staple and very 6ne 
cotton, but it is limited in its use, and it is our cotton, or cotton 
that is produced in our common country, that is absolutely essential 
to clothe the world and our cotton crop is growing more and more 
important every year for this nation- [Applause.] 

I am deeply interested in the good roads problem; not exactly 
in the same way that my fnend Mr. Hooper is. Hs always thinks 
of a great national highway to run his automobile over, and to have 
a splendid Glidden tour over. I am in favor of that kind of good 
roaios, but the good road that interests me most is the good road that 
is to help build up that upon which our country rests for ita pros- 
perity more than any thing else. [Applause] Every country, ours 
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especially, rests for its wealth producing power upon agriculture and 
manufacture. Agriculture produces something. The mil! adds to 
the value of the raw material by changing it into something of addi- 
tional value. Commerce handles these products; the railroads trans- 
port them, but the wealth producing power of the nation is found 
in our agriculture and in our mills, and our manufacturing com- 
panies must rest upon our agriculture for their raw material as the 
people of the world must rest upon agriculture for their food. So I 
place first among the things that should receive the attention of a 
nation, the agriculture of a nation. 

No nation ever lapsed, no nation ever went backwards while mak- 
ing progress in its agriculture. Now our manufacturing enter- 
prises are ahead in world progress as compared to our agriculture. 
We rank with the best in manufacturing lines, but we are behind 
in agriculture. We do not produce per acre in agriculture what 
is produced in other coimtries. We have not studied agricul- 
ture scientifically as agriculture has been studied in other coun- 
tries. We have not handled our soil with the consciousness of 
the fact that each year that which we took out of it we must put 
back with more to increase its strength and power. We have 
rather, through the richness of our soil, handled it with waste- 
fulness and have each year been disposed to lessen the real resources 
of our soil rather than to add to it and increase it. 

We have neglected the roads in our rural sections; we have left 
rural life isolated; we have left rural life where facilities to reach 
the schoolhouse have been lacking, where facility to reach the church 
has been lacking. We have left it where the people in rural sec- 
tions ofttimes seek the town rather than live upon the farm because 
of the lack of opportunity, on account of bad roads, to pass from 
place to place, 

I look upon the good road problem as preeminently a national 
service. Because it is to lessen the cost of transportation of agri- 
cultural products, and the cost of transportation to the farm of 
that which is needed on the farm, and because it is to take from 
nu'al life its isolation and help make rural life all it should be in 
its beauty and its charm. 

I believe we have just begun a great national progress toward the 
development of the farm. Fifty years ago we established our national 
agricultural colleges through the Morrcll Bill, giving the landacript 
in each State to an agricultural college. They struggled along 
until now in every State, supported by State taxation as well as 
by the Morrell landscript fund, we have I think in every State a 
splendid agricultural college. 

Twenty-five years ago, we passed a bill to establish the experi- 
ment stations, and for 25 years we have had our agricultural col- 
leges and our experiment stations. Vast stores of knowledge have 
been gathered in these two institutions, but they have been on cold 
storage, they have juet been there undistributed. You cannot 



^^^^^ PROCBEDINOS 19 

cany that information to the farm and put it to work simply by cir- 
cularizing those engaged on the farm. 

Within the last 12 months, Congress has passed a bill for agri- 
cultural extension work. Starting with the first of this last July, 
each State received from the national government S10,000 for this 
purpose. The appropriation increases year by year until it reaches 
86,000,000, each State beyond the $10,000 being required to dupli- 
cate from its own treasury what it receives from the national gov- 
ernment, and all that is known in the experiment stations and the 
agricultural colleges is to be carried to the farm home and by dem- 
onstration on the farm, given for the use of every farmer. In our 
own country it has been tried to a limited extent. Dr. Knapp was 
the great leader of farm demonstration work in the United States, 
but he turned back to Germany for the highest character of work 
of this kind. Those wonderful people who today are standing 
off all of Europe, not by their numbers but by their training; those 
wonderful people 50 years ago realized the necessity of carrj'ing 
accural* and scientific knowledge in agriculture to the fanner's 
home, and the Wonderlehrer and Wonderlehrerin, the traveling 
teacher of Germany, carried to the home of the farmer, through men 
1 women, all of the scientific knowledge of the soil that the col- 
j^_B could acquire and the experiment station demonstrate, and 
pive it with practical illustration alongside the farmer's home, 
»n the farmer's land, and the Wonderlehrerin of Gennany, the 
mnan, traveled from place to place and carried the knowledge 
[ domestic science and of all those things which study and in- 
Bstigation could acquire, and gave it to the German woman on the 
farm. 

Now our agriculture extension bill, passed last February inau- 
gurates for our country a great system of instruction at the home 
of the farmer by which we expect to see the next 10 years revolu- 
tionize the procluctive strength of the soil of our country, and help 
to make the farm home more beautiful, more hygienic, more cap- 
able of developing splendid men and women, for after all, legisla- 
tion and work in our country should place commerical progress far 
behind the problem of developing the men and women of our coimtry, 
We have added another measure, last January, a market bill it is 
called, and starting with the first of July, the Agricultural Depart- 
ment has 1250,000 to be spent this year to organize the farmers 
for the study of the better preparation and the better marketing 
of their products, and for the study of the condition of the people 
in the cities that they may be brought in closer touch with the 
farmer and be prepared to get the bwiefit of the better marketing 
by the farm, to bring consumer and producer closer together, that the 
enormous economic waste that has been going on may be brought to 
Bend. 

|-Secretftiy Wilson, who for so many years made this country a great 
retaty of Agricultiu'c, said not long ago that for every 50 cents 
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the fanner got for what he raised, the ultimate consumer paid i 
dollar, and then he asked "What becomes of the other 50 cents?** '■ 
An investigation of the question shows that but a small percentage 
of it goes to transportation and but a small percentage of it really 
has gone to the middle man; the bulk of it has been an economic 
waste, and we are seeking and will continue to seek to make a live 
part of the work of the National Agriculture Department the study 
of the problem of marketing, that the product of the farm may 
bring more to the producer and yet go to the ultimate consumer 
at a less cost than he pays today. That one-half waste can at leaBt^J 
half of it, be saved, and if a fourth of that went to the farmer and )|^ 
fourth of it went to the consumer, splendid would be the improvi 
ment for both. 

Then we have added a practical parcels post, progressive and 
developing, through which we furnish the means for the fanner and 
the man in the city, the ultimate consumer, to get closer together, 
and the merchant and the farmer, without waste, to get closer 
together. Those are three things that have been done for agricul- 
ture, another is lacking, it takes a fourth. The fourth is good roads. 

Do not allow charming advocates of great national highways to 
sweep away from your minds the thought that the greatest of all 
good that can come from good roads is the development of the 
agriculture of our country. 

Nobody likes his automobile better than I do, and nobody enjoys 
a great national highway or a Glidden tour more than I do, for I rode 
with our friend Mr. Hooper from New York through to Atlanta 
on one of those toura. They are splendid, but their chief value is 
that they may stimulate better roads away from the great high- 
ways. If we are to simply have the great highways and nothing 
more, I would give little for them as an economic force to develop 
the country, but as an inspiration to build feeders all around, and 
to have good roads every where, I recognize their value and I am 
tbanlcful for them. Ah, gentlemen, as we study the people of 
Europe, as we study, the force and the intelligence that they are 
wasting in a horrible struggle, as we thank God that we are at peace 
and a^ His blessing to every movement for a world nide peace, 
we come to the study of our own people, and we come to the greatest 
problem that confronts a coimtiy, the development of men and 
women; and we are made conscious of the fact that there is no 
greater duty resting upon any individual than to contribute all 
he can to the mental and moral growth, to the character building 
of the great body of the men and women of the United States. And 
believing as I do that the broadest field for the development of our 
people is found among those who live in rural sections, and be- 
lieving as I do that the isolation of rural Ufe has been one of the 
greatest drawbacks to the development, to the furnishing of an 
opportunity to our people in rural sections, I congratulate you 
upon your gathering and I wish you God speed) in everything that 
you may do to help make better roads aU over otjr countrv. ^^1 
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The Chairman: I am going to call now on several good roads 
enthusiasts for short talks. I will call first on Mr. Leonard Tulta, 
Chairman of the Executive Committee of the American Highway ] 
Association. 

Mr. Tufts: Mr. President, Ladies and Gentlemen: There is I 
a little mix-up on this question, this through road. Mr. Hooper ' 
has my deepest sympathy. After talking with him I find that 
the route he took is not the route Mr. Page was discussing at all. 
I went over Mr. Hooper's route some three or four years ^o; it 
rained every day I was on the trip and it took me 16 days to cover 
about 1000 miles and I was stuck in the mud 16 times; not all in one 
place, but in many places. So Mr. Hooper has my deepest sym- 
pathy. The road that Mr. Page spoke of is not entirely improved. 
As I believe he told you, only some 28 of the 47 counties have been 
accepted for maintenance, but the improvement in those counties 
is very remarkable. In one section in northern North Carolina 
an excellent road was built some 10 years ago and I went over it last 
year when we were making these arrangements for the office of 
public roads to look out for maintenance, and there was no visible 
sign of its ever having been improved. That all has been brought 
back again into its original shape and is very good now. What 
the American Highway Association and the of&ce of public roads 
are interested in in this through road is simply a demonstration 
to the people of the system of maintenance and in that it is bound 
to do a tremendous lot of good. Georgia I understand, has not been 
accepted as a maintenance proposition except in a few counties. 

I came down here some 8 or 9 months ago with Mr. Pcnnybacker 
to look over the question of holding the Road Convention in At- 
lanta and I was never more surprised than when I learned of the 
change in the streets here. Those of you who are not from Atlanta 
will be interested to know that it was necessary to re-grade cer- 
tain streets here and in some places to make deep cuts of some 10 
feet and I don't know but what it was perhaps more. Only a small 
portion of the expense was borne by the city. Most of that work 
was done by the people who had property on those streets. They 
made no claims for damages; I understand they all signed off before 
the grades were made, so that there were no damages paid by the 
dty. Many of the buildings had to be re-built and the expenses 
were great. It is such coQperation as that that you have here in 
Atlanta that counts, and it is such cooperation as that, that we 
expect on our roads throughout the State. 

We came here to look after space tor exhibits. We were told 
that we could use this street by the side here; we were told that we 
could use the space under the viaduct. It seemed absurd to me 
that a city would give up a street in the heart of the city for ex- 
hibition purposes, but it was done and it is that sort of cooperation 
that counts. Thank you. 



I 

1 

I 



23 AMEBICAK ROAD CONQRESS ^^^H 

The Chaibman: I will next call on Mr. George W. Cooley, 

State Highway Engineer of Minnesota. 

Mr, Cooley: Mr. Chairman, Ladies and GenUemen: I don't 
know why I should be called upon at thia time unless it is to fill 
up a little space in the program, because I am really not due until 
Wednesday afternoon at 2 o'clock, according to contract. If I 
should talk very much now on the subject to which I will allude 
in my formal address, it would aecm like a waste of time, I am 
going to touch Wednesday on two special points that have already 
been outlined here by Mr. Page and other speakers. The question 
preeminently before us now is the question of maintenance. There 
is no use in constructing a road, no matter how good or what class of 
material it is made of, unless some provision is made to maintain 
it and we have the experience of all our western States, or most of 
them, and the eastern States, especially in maintaining roads, and 
I expect to hear from them Wednesday afternoon in the considera- 
tion of the paper that I will read at that time. ^ 

The Chairman: Mr. Sidney Suggs, Chairman of the Oklahoi 
Highway Commission wilt please come up to the platform. 

Mr. Suggs; Mr. Sargeant-at-arms, I wish you would close that 
door. I am not in the habit of having men leave the hall when I am 
speaking. I had an audience of 1500 not long ago, and not one of 
them left the hall during my three hours' talk. Some of them 
cried. Some of them said " Damn it." Some of them went to 
sleep, but there was not one of them left the hall; not one. Did I 
say who it was I was addressing? Why it was the inmates of the 
Oklahoma Penitentiary on the subject of the Honor System. So 
you see they could not leave. I am like my friend here who re- 
marked that this was not his time. I want you to be here though 
when my time comes, because I am going to tell you how it hap- 
pened in Oklahoma in my native way, just like I would- talk it to 
Oklahoma people. I am going to tell you that you are not reUgious 
people, you are infidels if you are not in favor of good roads, you are 
absolutely — undesirable citizens. That is the idea. I tell them 
I can prove it by the Bible and I proceed to do it. It has been some 
time since I read that portion of the Scriptures, but the way I re- 
member it, it says that any man that will not provide for his family 
is worse than an infidel. Does that mean to buy them something 
to wear in the shape of 5 cent muslin, cotton goods, or a little some- 
thing to eat? I say no, if a man undertakes to raise a family and 
provide for it, it means not only food and clothing but it means 
schools, books, music, flowers and it means contentment, what 
God Almighty intended for his children to have in this world and 
the man that don't provide those things for his family is not a de- 
sirable citizen. Now that is the way I talk to them in Oklahoma 
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llaiid I make them take it. I tell them that if they have anything 



to say about it, to look r 



1 the eye and say it while I am here. 
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If they want to criticize me, do it while I am present so that I can 
defend myself. Don't wait until I get off and Bay "Well that's a 
lot of hot air." I tell them to do with what we have, we need not 
wait for an earthquake, we need not wait for another European 
war — take advantage of this one. 1 like the machinery man; I 
like to meet hira; I like to see the fire of business in his eye; I like 
to talk to him about road building machinery. I like to see the man 
with the material and get acquainted with hia methods, but in 
Oklahoma, provide the ways and means and there will be no dearth 
of material and machinery, I tell them down there that when Eliaa 
was going through the country and met that widow who had to 
sell her children to pay the funeral expenses of her dead husband, 
as was the custom of that day and time, he did not ask her what 
political pull she had, he did not ask her what her bank account 
was, he asked her what she had in the house. She told him a few 
jars and a little oil. He told her what to do with what she had, 
go into the house, go and borrow jars and not be saving, but to 
borrow all she could, and that ia the first time I remember seeing 
the word borrow in the Bible; jut she went and did what EUas told 
her, and what was the result? She had plenty of oil for her family; 
enough to pay her debts and enough to live on for some time after- 
wards, because she did with what she had. We in Oklahoma have got 
to do with what we have and make the best of it. I like the way Hoke 
Smith talked; in some respects I was highly entertained, but I want 
to say to him and to you all that I beUeve, my friends, we have got 
to build the main trimk lines before we build the laterals; at least 
we have got to start the trunk lines, to set the example. I believe 
it is as much the government's duty to assist in the building of these 
loads as to build $500,000,000 canals; this money belongs to all the 

sople, and we have been waiting, and waiting for the construction 
roads. Whenever they start to build those trunk lines, when- 

■er the government becomes interested in those things, the States 
will become interested, and when the State becomes interested the 
counties and the townships become interested and we will build up 
the system, but if the national government waits for the State, and 
the State waits for the county and the county waits for the town- 
' ip, it will be a waiting outfit, and I am afraid we will wait until 
of us go over the range. I want to see something done. 

I am a convention fiend, I go to all of them; if I have not got 
the money to go, I borrow it, because I like to go to a convention 
and mix and mingle with men that I believe are trying to do some 
good for the future of the country. I am glad to be with you; I 
want to get acquainted with all of you. Sometimes down in my 
State it seems to me I need more friends than I have; I talk roads 
until they say it is a habit. I went to a hanging one day— I am a 
newspaper man, I have been in the newspaper business a long time 
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and am still running the paper, don't have to do anything but look 
after the payroll, four boya run the paper — but I was at a hanging 
and there were 5000 people there to witnesa it and when the Sheriff 
brought the prisoner out be said, "We are here 15 minutes ahead 
of time. There is a great crowd of your friends here; if you want 
to say anything to them, you have 15 minutes to do it." He aaid, 
"Yes, 1 presume they are all my friends or they would not have 
come here to see me hung, but I have warned them everywhere I 
could and I don't know that there is anything more I care to say." 
Then I jiunped up and said, " There are 5000 people here and if the 
gentlemen will yield the time, I would like to tell them a little about 
good roads," and I asked the gentleman who was going to be hung 
3 he would yield the time. He said, "Well, I think Mr. Suggs ought 
to be allowed to talk good roads; I understand that's all he does 
and I am perfectly willing, but Mr. Sheriff, please hang me first," 
Now gentlemen, I want to meet all of you. 

The Chairman: We will now adjourn until 2 o'clock this 
noon, at the same place. 

November 9, S P.M. 
Mr. George Dibhl in tub chair 

The Chairman: Ladies and Gentlemen: The afternoon session 
is devoted to the subject of Federal Aid, and is in charge of the Ameri- 
can Automobile Association. I was asked to introduce the chair- 
man of the afternoon, and it was not my intention to say anything. 
But after hearing the speech of the eminent and eloquent Senator 
from this State, wherein he indicated that he had not exactly in his 
mind the idea of the work that the American Automobile Association 
is doing, I think a short statement of what the American Automobile 
Association stands for in the matter of good roads, and why they now 
have their principal headquarters in Washington might not be amiss. 

The A. A. A. believes in Federal aid in highway construction. 
The A. A. A. believes that within a year or two at the most the Fed- 
eral Government will make appropriations to assist in constructing 
impoi-tant roads. The A. A, A. believes that should be done for sev- 
eral reasons; first that these roads should be paid for in proportion 
to the benefit received. The construction of these roads not only 
benefits the farmer, but the inhabitants of the city, aa Senator Smith 
said this morning; and the reduction in the cost of transportation 
is not only a benefit to the farmer but to the city resident as well, 
and it is no more than right that the city should help pay for good 
roads. 

For over a hundred years an effort has been made to maintain 
roads by the expense being !>oi-ne solely by the locality, and at the 
end of the hundred years, the roads were not much better than at 
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■t. Then the States of Connecticut, New Jersey, Maasachu- 

B and New York enacted laws providing for Stale aid, and in 

some of the larger oounties laws were passed providing for county 
aid. The idea of county aid where a county contained a large city 
was merely an efTort to distribute the cost of construction between 
the rural and urban localities, and in a county where there waa a 
large city, a fair diKtribution was often obtained by a county aid law. 
In other places, however, counties contained no large cities and the 
cities which benefitted from the construction of those roads did not 
bear the expense; and so came the adoption of State aid laws. 

In the richer Eastern States that contain the large cities this pro- 
vided for an equitable distribution of expense; but the roads which 
are constructed in the far Western States and the Central States and 
the Southern States, which bring the wheat and other products to 
the railroad, where in turn they are brought to the lai^er cities, 
these roads benefit to an equal extent, or to a certain extent, the 
great cities of New York, Chicago, Philadelphia and Boston, and 
the only way in which those cities can bear their proportion of ex- 
pense is by enlarging the unit which is taxed for these roads, and that 
is one of the ai^uments for Federal aid in highway construction. 

Just to give you a little illustration of the difference in the tax- 
able assets of the various States of the Utuon^the State of Massa- 
chusetts has about 20,000 miles of roads and about $4,000,000,000 of 
taxable assets; that means $200,000 of taxable assets for every mile 
of highway. The State of Nevada has only got $700 per mile to tax; 
they have got one three-hundredths part of the tajting ability to 
build theb- roads that the State of Massachusetts has. One-half 
of the States in the Union have got less than $10,000 per mile; one- 
half of the States have only a twentieth of the ability of the State of 
Massachusetts or New York, and it is also on that theory that the 
government should assist in this burden, as there are many counties 
in this country which cannot afford to build roads without assist- 
ance, and there are also States which need assistance in construction 
of highways. Therefore, one of the fundamental principles that 
this Association stands for is that the government should assist in 
highway construction, also that every political sub-division has a 
vital duty to perform, and that the township, county, and State 
each has a duty and that the Federal Govenmient has a duty. 

Very often the phrase is used by public speakers and seen in the 
good roads press, that what we want is good roads from the farm 
to the railroad station or from the farm to the market, and that we 
don't want "peacock lanes" across the country for a few motorists; 
and I am afraid that Senator Smith fell into that error in thinking 
that the Automobile Association is trying to have roads constructed 
from ocean to ocean or from the Great Lakes to the Gulf. What 
we stand for is that the government money should be spent on main 
market highways and that it should not be spent on lateral or unim- 
portant highways. 
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The statement has often been made that the construction of 
roads is a local question, and men oppose county, State, or Federal 
aid because it is a local question. It is a local question, but it is also 
a county question, a State question, and a national question. If the 
farmer starts from his farm with a load of produce for the market, 
he passes over his own land and the roads on bis own land until he 
reaches a public highway; then he passes over that public highway 
until he gets to a more important highway, and then passes over 
that until he reaches a highway which runs through three or four 
townships and is what might be called a county highway; then he 
frequently passes over a highway which connects the great centers 
of population and is a State highway. It must be perfectly evident 
that the construction and improvement of the road on his own 
property is purely a personal matter, and that he should keep up the 
road on his own farm. It is equally apparent that the road which is 
used only by the people of the township is a purely local question and 
should be kept up by the township, and that the State and Federal 
government should not be asked to assist in the construction and 
maintenance of that road; and that, on the other hand, the county 
thoroughfare should be cared for by the counties, and that the 
State should care for the State highways, and that the national 
government, in turn, should assist in the construction of those roads 
which necessarily come within the jui-isdiction of the national gov- 
ernment and are of inter-state importance. 

i want to draw your attention to one fact, that this talk of build- 
ing the road from the farm to the railroad station is something we all 
agree on; but we beheve in starting at the railroad station, because 
you can readily see the question would arise "A road from what 
farm?" "Every farm?" Of course, if a road goes from every farm 
to the railroad station, then every mile of road in the United States 
will be built; there are 2,000,000 miles of road, and everybody knows 
that all of the highways caxmot be constructed at once. We claim 
that those roads should be constructed first which cany the greatest 
volume of the tonnage and accommodate the greatest number of 
people; that the road should start at the railroad station and work 
toward the farm, start at the main center of the population and 
work toward the farm. 

The statement is also made that the railroads of the country are 
the natural highways of the country. It is perfectly true that the 
railroads do carry and will carry for years the great through traffic; 
but the local traffic is largely being carried by either electric roads 
or motor vehicles; in fact in New York State it is not at all uncom- 
mon to see delivery wagons 40, 50, and 60 miles from the cities. 
Consequently we advocate the main roads to be built first, and those 
are the two fundamental principles that this Association is working 
fori that the government should aid, and that the government 
money should be spent only on the main thoroughfares and should 
not be dissipated by trying to spend it on 2,000,000 miles of road. 
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We feel con&dent that real results will be obtained, that the roads 
le government builds will fumiah examples for the various States, 
and we believe that this work should not of necessity be done by the 
government, but that the State highway oflScials, in cooperation 
with the government, should agree on the roads, the plans, and the 
specifications, and on the various features of the contract. Then 
it is only a question of time before those great national roads and the 
State highways will form the backbone from which will radiate the 
county roads and the township roads and the whole will be combined 
into one properly connected and well developed system of highways, 
which together with the use of motor vehicles, will make for the 
greatest development this country has ever known. 

I did not start to make a speech, but I want to impress these two 
things on your mind: that the American Automobile Association or 
the organized motorists of this country are not standing for roads 
upon which to run a Glidden tour or roads from ocean to oceaji, 
but they do stand for government aid in the construction of highways, 
and for State, county, and township aid; and we do say that the 
government money should only be spent on the main roads of this 
country and that it would be foolish to spend and dissipate it on 
2 or 3,000,000 miles of roads. 

It is now my pleasiu* to introduce a gentleman who has b^en presi- 
dent of the American Automobile Association, is president of the 
Massachusetts State Automobile Association, and a man who is promi- 
nent in the social and business life of the city of Boston and has been 
well known for years as a sturdy advocate of road construction, Mr. 
Lewis R. Speare. 

Mr. Speare then took the Chair, 

The Chairman: Ladies and Gentlemen: Mr. DJehl informed 
that 1 was only supposed to get up hcic an-l say a few words, ai.d 
pve people time to get in here so ihey could hear the good roads 
speeches, and the few ideas that I have w ere covered so admirably 
tiiat it would sound very foolish for rae to attempt to cover them 
again. As he stated, I come from the State of Massachusetts, 
where we had the first Highway Commission and the first real 
OTganised work on State highways of any Stale in the Union. We 
have some good roads, quite a number of them, and when we got 
down to real work, we built our main highways, and you never 
find that the Grange or the farmer in our State objects to the policy 
of the State in building its main highways first. Those highways 
have been of great benefit to the agricultural work of our Common- 
wealth. We are not, of course, a large agricultural Ktate, but I 
beard one member, a lecturer of the Grange on one occasion, give an 
account of agricultural work in Massachusetts, and he referred to 
the fact that our Slate roads had made possible the cultivation of 
onions throughout the Connecticut valley, ti- such an extent that 
the Bermudas had almost been driven out of our markets, and he 
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gave facts and figureit on loada carried rvtr the State roads conipared 
to what had formerly been carried over the old roads. The farmere 
in the New England States are uiost enthusiastic over our roads. You 
must remember that all automobilists do not own high priced cars, 
but that the great bulk of cars today are those sold at the low 
prices, and the biggest trade for automobiles is from the farmer — 
what you might call the farmer interests. This country seems to be 
divided into about three parts, one-third being real farmers, the 
second those who call themselves farmers and perhaps are going 
to farm some day, and the remainder, all those who are looking for- 
ward to the time when they can simply farm. All through Massa- 
chusetts we had abandoned farms; and, in fact, throughout our New 
England States we had farm after farm that had been abandoned. 
Why have they now disappeared from the market? At the present 
moment you have to pay more for a farm anywhere witbin 6tiy 
miles of Boston than you would if you were to buy an elegant place 
within eight miles of Boston. The automobile and good roads 
have brought those farms to the attention of people and they are 
being occupied and owned aa summer homes, and the abandoned 
farm in the New England States is a thing of the past. You will 
have to hunt with a fine tooth comb to find any abandoned farms 
in New England to-day. 

I do not propose to take up your time, but I want to emphasize 
what Mr. Diehl has so admirably covered, that the American Auto- 
mobile Association is not a pleasure touring organization. The greats 
esl work we have is the Good Roads work and we are working for all 
the people and for good roads in all parts of our country. We call 
attention to the fact also that for miUtary piuTwses this govern- 
ment needs roads. We would be in a sorry plight if we did get into 
trouble and had no better roads that we have today for moving our 
troops, etc., and whoever heard of a railroad building its feeders 
before it built its trunk lines? Now we believe in building the tnmk 
line roads and then building the feeders to their natural sources, 
and if you get a good road, the farmers who live near that road 
will take hold, and the whole conmiimity will take hold and get a 
pretty fair road connected with that trunk road, so we do believe 
that the national government should aid in the building of through 
inter-state roads, that the States should take hold of the lateral 
roads, and the counties, cities and towns of the feeders. I have 
great pleasure in introducing to you at the present time Congress- 
man Borland. He is from Missouri, and therefore he can show us, 
and I am very glad to have a good audience here to hear him. I 
have only one request to make, and that is, that on account of the 
number of ladies who have favored us with their presence today, 
the gentlemen kindly refrain from smoking. 
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ITATIONAL LEGISLATION FOR GOOD ROADS 

By Representative Wm. P, Borland 
Of Missouri 

The subject of good roads is one upon which city and country 
are united in a common interest. I have the good fortune to repre- 
oeot a congressional district which contains a city of over a quarter 
of a million people but which also contains a large and populous 
rural county. 1 feel able to speak after considerable personal inves- 
tigation upon the subject of the absolute identity of interest of the 
city and country upon this matter. Good roads are beneficial alike 
to the city and the country. In fact they are vital to the interest 
of the rural section and of the small town. The city which can 
depend for transportation upon the great trunk lines of the rail- 
roads could very easily get along under present conditions with a 
purely local system of highways connecting the farm with the nearest 
railroad station. This system will drain the country of all of its 
resources, agricultural and financial and will draw to the city like 
a powerful agent the social and religious life of the small communities. 

Those who advocate the system of purely local highways, con- 
necting the farm with the nearest railroad station are seeking to 
perpetuate and strengthen a system which has built up enormous 
cities by a steady drain of wealth and population from the country 
districta. Everything in modem industrial life has tended to the 
aggrandisement of the cities and the destruction of the small town. 
It would be very easy to build a system of highways under tlie 
present enthusiasm for good roads that would have practically the 
same effect. Such highways would be what are commonly called 
post roads whose only purpose is to get the produce out of the 
country district at the earliest possible moment into the big centers, 
A s>'3tem of highways can be built however which will do more 
towards the social, beneficial and industrial upbuilding of the small 
towns and rural communities than anything else in modem life. 

Such a system of highways would open up every section of our 
country, turn the streams of wealth and population back again to 
the rural districts, make the small towns again the center of indus- 
trial and social activity and check the terrible drain of wealth and 
population towards the cities. 

The time has arrived for codperation between the State and nation 
on the subject of road building. I have always been an advocate 
of federal road l^islation because I believe the subject is one of 
national importance. The rural highway is the first link in the 
great chain of transportation. Over the rural highway goes annu- 
ally the food supply of the nation. Every pound of raw material 
destined for the factories of our land and all of the great export 
wealth which moves abroad must begin its journey to market o^■e^ 
the niral road. No more national subject is before the American 
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people at this time than that of good roads. It is not sufficient 
merely to spend money under the attractive title of a road fund. 
It would be perfectly easy to do this with considerable political 
success for a few years, but as soon as the people find that they 
were getting no results for their money a very violent revulsion of 
feeling would occur which might easily make road legislation a 
scandal and a reproach. What is needed at this time therefore is 
not simply to work up an enthusiasm for the expenditure of public 
money for roads, but to work out a sane and practical system by 
means of which the roads can be secured at a minimum expense 
and maintained in passable condition without unreasonable burden 
on the people. For more than a century we have struggled along 
under the most clumsy and archaic road syst-ejn from which a country 
ever suffered. We have confided the building and maintenance of 
our public highways to the smallest political sub-diviaion known to 
our governmental system. This policy of isolated local control was 
adopted from the ESiglish common law at a time when England was 
a hermit nation with three-fourths of her land in vir^n forests which 
were hiding places for bold bands of outlaws, and at a period in her 
growth when more than 90 per cent of her educated citizens went 
to foreign universities for their schooling. We have borrowed that 
system of local control over the highways bom in such an age of 
English jurisprudence and have retained it long after the mother 
country has abandoned it. We have tried to adapt it to a great 
undeveloped country 3000 miles in extent, most of which is removed 
from the seaboard and even remote from natural water courses. 
The only wonder is that we have succeeded in developing our country 
at all under such an expensive and burdensome system. We have 
expected the little local road district to build and maintain highways 
without aid in moat cases either from the county or the State, and 
with no aid whatever from the nation, although the duty they were 
performing was largely a national one and the burden tleywere 
assuming was for tlie direct benefit of the great centers of wenltb 
and commerce. The problem before us now is to equalize the bur- 
den of taxation so that the wealth which is drawn from the produc- 
tion of the agricultural regions of the country and centralized in 
the great cities of the State and nation and in the great export 
markets of the east, shall be available to carry a portion of the 
burden of building and maintaing the good roads of the country. 
The narrow gauge politician will see in this only an attempt to 
procure money from the pubUc treasury for a particular locality, the 
broad gauge statesman will see in it the equalization of the burdens 
of government for the common benefit of the productive forces f}'" 
the country. 

The failure of our present road system is due to man; 
but they are all traceable to the one feature of the isolated I(M 
control of the road district. Each little road district is expec 
to maintain the best highways that it can under the legal pow 
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luch the State chooEes to give it, with the taxable wealth that it bap- 

ms to have at its command and without any scientific or technical 
iiowledge of the subject of road building except what can be picked 
up by an honest overseer. The result is a patch work of highways 
on which a large amount of the people's money is spent annually 
without any permanent improvement. The roads in one road dis- 
trict may be fairly well constructed and maintained because of 
favorable local conditions. The amount of taxable wealtii may be 
fairly high in proportion to the road mileage: The topography of 
the country may present few engineering problems: A road material 
may be easily accessible at reasonable prices. In other road dis- 
tricts u{>on the same highway the conditions may be adverse. The 
available amount of taxable wealth may be very small compared 
with the amount of road mileage to be improved. The topograplii- 
cal conditions may present very serious and expensive engineering 
problems. The road material may be difficult to obtain within a 
reasonable distance or at a reasonable price. It frequently happens 
that the communities which need good roads most are less able to 
secure them than other coimnunities that need tbcm less. Such a 
thing as a continuous good road built by purely local efforts is almost 
an impossibility. It may be said, why do we need a continuous 
good road. Why will not disjointed fragments of roads do just aa 
well? !f roads are looked upon solely as an accessory to the nearest 
railroad station a few fragments of disjointed sections of roads would 
do just as well as continuou.** good roads, but if roads are looked 
upon as a means of opening up and developing the country, raising 
iand values and improving the social, intellectual and religious life 
of the rural community, then it is necessary that the roads go some- 
where and be connected up into a system of county, State and 
national highways. 

Most nations, have approached the road problem wholly from the 
point of military necessity. The great highways of antiquity were 
military roads built to enable the power entrenched in an imperial 
capital to send its legions speedily against distant provinces for the 
purpose of either putting down insurrections or collecting tribute. 
This was the purpose of the great imperial highways of the Romans. 
In modern life, however, roads are not built for pillage and con- 
quest but for civiUzation and trade. 

Every great nation that has successfully built and maintained a 
system of highways had found it necessary to cla-iaify its highways 
according to the demands of the traffic. It will be impossible for 
our country to solve the road problem without some sane classifica- 
tlon founded upon common sense. One of the great defects of our 
sj-stem has been to place all rural highways in the same class. It 
one road happens to be improved better than another it was due 
. entirely to the happy accident of the locn! situation or locnl cnter- 

we and not due to any generfll plan for better means of communi- 
Modem scientific study shows that under any condition 
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80 per cent of the traffic will go over 15 per cent of the roads. This 
is true even in the moat primitive conditions and where the roads 
have no improvementa whatever. It ia not only unnecessary but 
it is extremely wasteful to attempt to improve the entire system of 
highways upon the same basis. It is equally wasteful to attempt 
to distribute federal money among the highways upon tha acci- 
dental circumstances of the way in which they happen to be im- 
proved at the present time. My county in Missouri has over 300 
miles of highly improved rock roads because the taxing power ia 
ample and local conditions are favorable. More than 100 counUee 
in Missouri have not a single mite of roclc road and yet the public 
need for permanent roads in those counties from the standpoint of 
the productive energies of the nation is just as great. If federal 
money is distributed wholly upon the basis of the present conditiem 
of the roads, those counties that happen to be fortunate in having 
rock roads at this time will get the bulk of the money while those 
that are unfortunate and have not been able to secure rock roads 
will get very little if any. I know of no justification of this system 
of distribution of the federal money except the Biblical injunction, 
" Unto him that hath shall be given, and unto bim that bath not 
shall be taken away even what he has." I have always supposed 
however, that this statement in the Bible applied entirely to spiritual 
matters and was not a rule of justice as to public taxation. 

It will be necessary in my judgment to classify all existing high- 
ways into at least three classifications. The first is the great cross 
State or interstate liighways reaching into every county in the State 
and opening up every section to the benefits of the improved land 
values, freer social intercourse and higher intellectual life. The 
second is the main feeders or great country roads, and third, the 
by-roads, local roads or lands. These various classes of roads should 
be built, improved and maintained with a view to the amount of 
traffic that they can bear and must bear. The first class should be 
of the most permanent and scientific construction. The second class 
could be of a less expensive nature and would need less maintenance. 
The third class could be improved only to the extent that the com- 
munity required. The expense of building and maintaining these 
roads should be distributed upon the same basis. The roads of the 
first class should be supported by the taxing power of & large area 
of country including at least the entire State, because the wealth 
gathered in the cities ought to contribute to them. The second 
class of roads should also have a wide taxing power at least co- 
extensive with the county and possibly with a group of counties 
or with some State aid, Tiiia would leave the small road district 
or local community only the burden of the smaller or purely local 
roads. However much politicians may twist and turn and argue 
about the question we must eventually come to some scientific solu- 
tion of tlie problem. I realize that when we begin to talk aboat 
real road improvement political difficulties of all kinds are enoous- 
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tered. It is easy enough to shout of good roads and to cosvey the 
Adroit impression on the minds of every hill farmer that he will 
have the rond pass hia place; but when we get down to practical 
;busine8s we will fbd that only a very limited percentage can ever 
be improved to a high condition and that these roads must be the 

<nes which will serve the greatest nxmiber of people. It is very 
ly to defeat the whole plan by appeals to the prejudices of those 

■oters who would be led to believe that thej- will get no direct 
'nefit from the roads. It is possible even to inBame them to 

ligh indignation against the people whom they think Kill be bene- 
fited. This is true even though the total expense for a sjstem of 
roads will not be a cent more than the present expense for a bad 
system of roads. What the people will demand in the next few 
yeaj^ in this country is good roads and no politics. 

It ia a fatal mistake to mix politics with the good road question. 
In the legislation enacted by Congress, it is my judgment that pro- 
vision should be made for a practical and scientific classification of 
roads, not on the basis of the present accident of their constnictioii 
but on the basis of their need for future development. It is nece^ 
sary also that provision be tnade for the maintenance of roads after 
they are built. It is useless and expensive to build good roads 
unless some pro%'ision is made to maintain them and roads ought 
not to be built faster than they can be properly maintained. It 
will be necessary in the third place to provide for a system of State 
Highway Commissions which shall be in direct touch with the Office 
of Good Roads of the Department of Agriculture of the U. S- Gov- 
enunent BO that the most advanced, scientific and economical methods 
of road engineering, construction and maintenance may be at the 
ser\'ice of all of the roads of the country, even down to the smalleet 
by-road or lane. 

1 have proposed legislatioo in Congress embod>'ing those ideas 
and I am glad to say that these prop<»al3 have met with the 
approval of the real friends of good roads all over thecountr>'. 1 
have no pride of opinion as to the details of the plan nor have I any 
pride of authorship. I am witliiig that the cause of good roads should 
be advanced by any method and through any channel that will 
be of service, but in my judgment it is time for the poUtician to 

I quit shouting good roads and get down to some practical benefit 
for the people. 
The Chairman: Four years ago we had a good roads oongren 
1^ St. Louis and at that time things did not look as promieiDg u 
Hiey do today and 1 certainly congratulate this country on the 
movement brought forward in such a short time. If it keep* on at 
me same rate, we certainly will have good roads in this eountry. 
St that convention there were a lot of men who came down there to 
' get information. I suppose that in what a great many of you are here 
Tor, and when they got up and told iw how to build roads that cost 
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?35,000 a mile, they did not, some of them, seem very much inter- 
ested, they said, "We have about S35,000 to spend in the State to 
say nothing of a mile, and we want to know how to build roads 
without this enormous expenditure." They got down to $6,000, 
but that did not interest some of them very much. There was a 
gentleman present at that meeting who had charge of the expeudi- 
ture of some $50,000,000 in the State of New York, and was doing 
some great work. He gave ua this theory in regard to road main- 
tenance; I can remember very well some points he made four years 
ago at that meeting. A road commences to deteriorate the day 
it is opened, and from that day they must commence to repair it. 
No road should be open to the pubUc until they are ready to repair 
it; that was hia theory. In the light of later events, that same gentle* 
man went to the State of New Hampshire where they perhaps bad 
as many dollars as they had millions to expend in the State of New 
York and in a conversation I had with the then Governor of New 
Hampshire, I said, " You have got one of the greatest road makers 
in the country, but what in the world do you suppose he is going 
to do up in your State without any money?" "That man has 
been handling $50,000,000 and it was only a question how fast he 
could spend it without wasting it, and now he is coming up to New 
Hampshire and the Lord only knows whether they are going to give 
him any appropriation next year or not." And as I had to travel 
over those roads, I was personally interested to sec what he would 
do. I did not know what his theory was. I have not seen him 
until today since I bade him goodbye in St. Louis, but I have seen 
hia work, and the first thing it seemed to me he did was to repair 
his State roads which were already in existence and were wearing 
out or worn out and be did not seem at all in a hurry in building any 
more roads. What he has accomplished with a small amount of 
money at his command in New Hampshire is something wonderful, 
and I believe that information from htm as to how he can build 
such high grade roads with such a smalt amomit of money would be 
more interesting than how you can build a brick or concrete boule- 
vard at $35,000 a mile. I refer to Mr. S, Percy Hooker, State 
Superintendent of Highways of New Hampshire, and I take very 
great pleasure in introducing him. 

Mb. Hooker: Mr. Chairman, Ladies and GerUkmen: I could 
not ask a greater compliment than to be credited with the abilitj- 
to build something out of nothing. I have not been able, however, 
to get quite that far. There was one point the Congressman made 
when he said he did not beUeve there was any man who understood 
the road situation at all that thought there was any possibility of 
maintaining a road without building it properly. Well, he picked 
the one man then, because I do, to a large extent, I think we are 
going too fast. When I go over the entire United Slates and see 
what's got to be done to make passable roads, to make roads that 
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you can go over, I do not believe thai we are following the right line 
in endeavoring to build all that mileage as we now talk of construct- 
ing roads. • I don't think it is possible. It does not seem to me it is 
possible- I went in to New Hampshire with a small contribution 
and a large road mileage. New Hampshire is largely a tourist State, 
a State where it was necessary not to have short roads from the 
farm to the station, but to have roads so that you could travel 
from the Massachusetts line to the Canadian line and from Ver- 
mont across to Maine, and we had hardly any money. With that 
in my mind I turned around, turned a complete somersault. I 
made up my mind that it was not possible for us to talk about 
concrete or brick roads and get anywhere, that our situation was 
not as much an engineer's proposition as it was a conunon sense 
proposition, of getting the worth of our money and maintaining 
the roads that we should put in condition. Well, of course, there 
is one thing we had to start with; you have got to start with the 
drainage of the State road. It docs not make any difference if I 
am going to put on a brick surface at a cost of $22,000 a mile or 
take the natural sand clay where the surface only comes to $1500 
a mile. I build the road in its foundation, in its drainage exactly 
the same, because that is where my road is going to pieces. With 
that value, that thought in mind, we constructed, the last three years, 
the roads in the State of New Hampshire. We find that they are 
pretty generally satisfactory to the people that go over them. They 
Bay, "You have good roads." My average cost is only about a 
quarter of what it is in the other States, and as I say, my drainage 
is just as good. My theory is that if you will attend to the drain- 
age, if you will attend to your grades on your roads, it don't make 
Buch an awful lot of difference what you put on for your surfacing. 
1 don't see many material men here; they are all in the other part, 
they will all deny this proposition and say how foolish it b, but when 
we can build a road at a cost of S150 to $200 a mile, we keep that road 
through the entire season so it is good enough to drive over, so 
nobody kicks about the condition of your road, so it will never mire 
a team or stop an automobile. I think we have a different idea from 
the ordinary idea, and an idea that a good many of you fellows have 
to follow out. Now this Road Congress I assume is not for this 
purpose. I don't know why I was asked to talk today. I have 
a technical paper on surfacing roads, but I wan just asked to get 
up here and fill the gap because somebody had gone and they knew 
I was a crank and an enthusiast and would be glad to tell you what 
I think about the way you have to build roads. Before you can 
nm you have to walk, and when I come down from Washington 
over the railroad and see the road you now have through this entire 
section of the coimtry, I don't believe you want brick roads or con- 
crete roads as much as you want more inteUigent work-in taking 
Cftre of the drainage and building up the preliminary of your present 
roads. We are liable to go too far. They come down out of their 
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pockets in good shape now, in my State, but I have only half a 
million to spend in half a year; I have between 1100 and 1200 miles 
of road to keep in condition so you can drive over it at any period 
of the year without any inconvenience or trouble, and people pat 
me on the back and say, "How weU you are doing." I can take 
that money and build 20 miles of brick road, but how far would 
that go? You have got to divide it equitably. It is well enough 
to say, as the Congressman did, we will take them in order, but you 
are not going to do it a-s long as the people in Washington are pay- 
ing for it. You have got to divide those roads up and the money 
will be spread out so thin with that class of roads that a lot of you 
won't see it, it won't get to your county. Now, talking not as a 
road commissioner but as a Yankee, I believe we have got to spread 
that money so that the fellows living in the country will see some- 
thing you are doing and be williog to stand back of you. Perhaps 
you can point out a road and say, "That is not as good as a con- 
crete or brick road, but you can go clear across the county on it." 
When a roan is starting across the county, if he can go through that 
county on a road that you can guarantee to him is properly drained, 
it is pi-etty good to drive over and he can go clear across the county 
on it, he will like it a good deal better than to go one-eighth of a 
mile in this direction at $25,000 a mile, and you won't get many 
advocates of the building of that sort of a road until you have edu- 
cated them up to it. My theory is that my road shall be just as 
good so that the State or county or locality can at any time put 
on that the surfacing they are able to pay for. You will have the 
essentials and from that you will educate whatever locality it is, 
much easier to the proposition of putting on that other surfacing. 
You will all of you get proud and chesty some day and say, "They 
have got it over in that other county and we will put on the best 
surfacing." You will be a great deal more apt to do it if you wiU 
get a pretty good road there than if you started very many of the 
roads I have seen coming down in the country. A man way up 
in New Hampshire has no business to come down in Georgia and tell 
you what you can do here. A road proposition is just as much a spe- 
cial feature as a man's suit of clothes is, you have got to cut the road 
to fit the case, but I am pleading for us meek and lowly ones that 
eamiot go in for the best work and can't build the expensive roads, 
and yet I want you to feel that you have a future if you will start, 
if you will take the essentials of this road and build it up, show 
that you have started and people will back it up to a far greater 
extent than you dream of now. I don't know why I am here today, 
I have another paper to take up and had no idea of speaking in any 
way except to plead for the meek and the lowly — there's a lot of us 
in the country. Then the Congressman was talking about hta 
Ford car; I go about 40,000 miles a year in a Ford car. They told 



would have Bright's disease if I rode in that car, but I hsu 
pretty well so far and don't see that I have gotten more hui 
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in my back than I would have if I bad ridden in a Fierce-Arrow 
or a Packard. There are lots of us; there are some plutocrats but 
they are the favored ones and the rest of a** have got to go as we 
can and I contend it is much easier for me to go around in a Ford car 
than on my feet; I am sure I would have corns if I had tried to cover 
30,000 or 40,000 miles on my feet; and I think in most instances you 
will find people genemlly, when you begin the road movement, 
if I say I guess it will cost uh $12,000 or $15,000 a mile you will find 
lots of people that will have cold feet, but if I show them a road that 
they can get over, show them a road on which a man can carry as 
big a bale of cotton or as many bushels of wheat as on the other road 
and tell them it is not going to cost you any more a year to do it, 
you will interest them quicker and 1 believe that in a way we are 
on the wrong end of the game, we ought to take the fellow where 
you have not any roads and show him the best you can do for a small 
sum of money rather than show him the best you can do for a big 
sum of money. I have just seen a distinguished advocate of brick 
roads here and I wish he had been in here a minute earlier so I could 
show him how it figured out. It would cost $700 or $800 a mile 
interest charges. I think I happened to be one of the first highway 
commissioners that put in a brick road as a highway proposition, 
but I don't see how that is going to help a man out in Oklahoma at 
present. I think you have got to tell him, "Improve your road 
to the best of your ability with the money you have and you will 
find a gain in that whether you have the best road or not." I thank 
you gentlemen. 

Tea Chairman : Gentlemen, I have heard from the North and 
a section of the country where the State finds it necessary to build 
roads at a low price. The crying need of this country today is 
how to build roads at a low price. The next gentleman I will call 
upon is from the South. He has made this road problem a study. 
I have the pleasure of introducing to you Dr. Joseph Hyde Pratt, 
State Geologist of North Carolina. 

Db. Pbatt: This afternoon 1 feel a little bit like the man who 
goes to a banquet and just as he is sitting down at the table the 
toastmaater whispers to him, " I am going to call on you later for a 
toast." When 1 have been in that predicament it has very often 
nearly ruined my appetite for the good things on the table. 1 am 
in somewhat the same position this afternoon. When 1 came onto 
the platform, Mr. Diehl stated that I would be called upon this 
afternoon to take part in the discussion of this question of national 
aid, and I have had to busy myself while these others were talking 
to make up my mind what I was going to say, instead of enjoying 
10 the fullest extent the splendid things said thus far in regard to 
jational aid and the general question of road work. I was extremely 
Bterested in what Mr. Hooker said, although it did not deal di- 
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rectly with the question of Federal aid, yet it does have ft close bear- 
ing upon my idea of Federal or national aid, I am very tnucb 
in favor of national aid, and I do not believe there are veiy many 
men in Congress or out of Congress that are not in favor of some form 
of Federal aid in the construction of roads throughout this country. 
I have forgotten how many bOls have been introduced mto Con- 
gi'ess jn regard to this question of Federal aid. Thus far none of 
them have been successful in passing both branches of Congress. 
Some of them have passed oue branch and been tabled or defeated 
in the other, and vice versa. It does indicate that the question of 
Federal aid is gaining strength day by day, and to my mind it is 
simply a question of a short time when some Federal aid bill will 
be passed by Congress. Now I suppose in the discussion it is ex- 
pected that the speaker will give to a certain extent his ideas as 
to what he believes is a practical form of Federal or national aid. 
I wish first to discuss a few ideas that Mr. Hooker brought out 
that especially appealed to me. First, that the surfacing material 
of a road shall be dependent upon the traEBc that goes over that 
road. Now you may need in New York State, in certain sections 
and similarly in Ohio and other States, a concrete or vitrified brick 
road that coats anywhere from $12,000 to $15,000 or even $18,000 
per mile, but do we need it in my State (North Carohna) where 
the traffic is probably one-tenth or one-twentieth of what it is m 
those States I have mentioned where they do need an eictremely 
hard surfaced road? 

Would it not be much better to put in a surface that is satis- 
factory to the traffic that is now going over the road and what 
may be expected in the next five years, so that instead of the road 
costing $12,000 to $18,000 a mile, it can be put in at a cost of $1500 
to S2500 a mile, and yet give perfect satisfaction as regards the 
traffic that goes over it, provided that the original road bed has 
been so located and drained, that there will never be any question 
after the highway has been built of re-locating it? They put on 
any surfacing material you may wish, if your traffic is such that 
you can put a sand-clay or giavel surface or a top soil surface on 
at a cost running anywhere in the various counties of North Caro- 
lina from $500 to $2500 a mile and satisfy the traffic, is not that 
the best surface to use? There is no pavement you can put down 
today, I don't care what it is, that doesn't have to be maintained. 
It is necessary, right from the minute the pavement is built or the 
surfacing material put down, to provide a maintenance fund with 
which to constantly repair the surface of the road. For years with 
us the sand clay, gravel or top soU surface is going to be perfeotiy 
satisfactory as regards the traffic that goes over the road. As 
the traffic increases it means one thing — that the county is be- 
coming more thickly populated, has greater wealth, and that the 
road revenue or the amount that will be raised by taxes for road 
purposes is constantly increasing. As the traffic increases and 
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finally becomes so gi-eat that the preBeat surfacing material ia not 
satisfactory, then you are financially ready and able to put in a 
harder surfacing material; you have not lost anything; and yet you 
have bad the use of the cheaper surfacing material over a large 
mileage for a aeries of years. We have a splendid foundation for 
any kind of surfacing material, the grading and draining is all fin- 
ished, and we simply come back and put down the surface the traiSc 
demands. If it is virtified brick, you have one of the very best 
foundations on which to put your vitrified brick pavement, and 
it is the same way if we decide to put in some form of bituminous 
macadam. 

We come now to the question of national aid. I believe in 
national aid; I believe it is a function of the Federal Govern- 
ment to assist us in developing our counties and States. I believe 
that public roads are public necessities and that it is as much 
the function of the Federal Government to assist us as it is for 
the States to assist the counties and townships. I do not believe 
it IB feasible in framing such a bill to say that the Federal Govern- 
ment shall build the san^e type of road in all parts of the United 
States, that it shall build a \-itrified brick or cement road and that 
such roads shall be built in every State. North Carolina had 
much rather, if there is going to be a certain amount of money 
appropriated with which to build roads in North Carolina, that 
they locate the road, properly grade it and drain it and then surface 
it with such materials as will be satisfactory to the traffic that is 
going over that road in North Carolina. A road does not need the 
same sui^acing in North Carolina as in New York State where you 
have 1000, 1500 or perhaps 2000 automobiles over each mile of road 
per day, where in North Carolina we have 100 to 200 automobiles 
going over each mile of road per day. We get more mileage and 
get just as satisfactory a road. I don't believe, in connection 
with Federal appropriations for road work, that they should be used 
in any way in the question of maintenance of roads built by the 
State. I believe they should be used in building the main high- 
ways, and I further believe that the Federal Government should 
build these roads and that the States should have nothing to do 
in regard to their construction; but if the government builds so 
many miles of road in a State, it should be obligatory on the State 
to build a certain number of State roads, or roads leading into 
the highway that the government itself shall build; on the same 
plan that if you build a State road in most States, it is obligatory 
on the counties that they build so many miles of county roacb 
leading in to the main Slate roads. Now the question has been 
raised that in any Federal appropriation for road construction, 
it would always be apportioned or tried to be apportioned the 
same as other appropriations so that each Congressman would 
be able to get a little for his Congressional District. If you could 
see road money spent, Federal, State, or county, in the way I think 
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it ought to be epeut, il would create and build up a citizenship 
of the most uiiselEsh people, because I believe that money for road 
work should be spent in such a way as to insure the road being built 
and located where it will serve the best interests of the county, 
State or nation according as it is a county, State or natioual highway. 
I want to illustrate that. I have been advocating in North Carolina 
State aid. As yet wc have not got what we want; but we have got 
certain State convicts at work on the roads. The first road the 
State agreed to build was across a portion of Henderson County in 
Western North Carolina. The extreme northeastern portion of this 
county is a jog between two other counties, Buncombe and Ruther- 
ford, which wished to be connected by a good road. As far as Hen- 
derson County was concerned, the building of this road across the 
jog of the county would be of little or no actual value to the county 
itself. The township containing this part of the county could not 
afford to build the road. There was seven miles across Henderson 
County that was needed to be built to complete a State road from 
Charlotte to Asheville. I advocated the State's building this 
seven-mile link, arguing that the county could not afford to build 
it; that it was a road that the State needs and that the State can't 
build a mile of road anywhere in North Carolina on a through 
highway that is not a great benefit to the State as a whole. You 
cannot build a road anywhere in the United States that is not of 
some benefit to the United States as a whole. The public roads be- 
long to the people of a State. They belong to the people of the 
United States; every single man, woman and child has a right to go 
on any mile of public road that may exist in this country, and if we 
can ever make up our minds that we will be willing to put into the 
hands of the Commission, that the Federal Government undoubtedly 
will appoint, and let them decide where the Federal money shall 
be spent, I, for one, will be perfectly satisfied that in the end North 
Carolina will get her part of whatever Federal appropriation may 
be made; she may not. get it this year or next year, but you will 
in the end see North Carolina gettmg her proportional part of any 
Federal appropriation that may be made for Federal roads. In 
Orange County we carried a bond issue of $250,000 against great 
opposition, the Road Commission was appointed and the question of 
location of the roads was left to this Commission. A man in the 
northern part of the coimty did his best to defeat the bond issue. 
It happened that one of the new roads was built right by his farm 
and he now says: "If there is any talk of an additional bond issue 
or the county wants to raise any more money to build roads in 
Orange County, I will go out and work my best to carry that bond 
issue; a road has gone by my house and I realize what good roads 
mean and want to see the rest of the people get the benefit of them." 
If we put the question of where the money shall be spent ijito the 
hands of a competent Commission, I believe we can leave it to them 
and in the end get the best results and we won't have a little piece of 
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i road faere and another piece there and another there and perhaps 1 
^fcne of any particular importance as interstate or iotereounty rotuls, 
and all brought about because some Congressman wanted to bring 
so much money into his district, I do not believe in Federal appro- 
priations for maintenance of post roads or appropriating so much 
for each mile of macadam or sand clay or dirt road. I believe in 
spending Federal money in the construction of roads. In State or 
coimty bond isBues, I believe that just as much of that money should 
be spent in connection with the grading and draining of the roads and 
just as small a percentage as possible in the surfacing of those roads. 
The grading or location is what you might call the permanent part 
of the road, and I waat to see the Federal money spent on a perma- 
nent road, not on patch work to repair a mudhole here or cut downa 
grade there, but I want to see permanent, main highways located and j 
built through this country. Thank you. 

The Chairman: it gives me great pleasure to introduce to you ' 
a gentleman who, for over 20 years, made an interesting study of 
this good roads movement, Mr. Clarence Kenyon, President of the 
Indiana Good Roads Association. 

Mh. Kenyon: Mr. Ckaimtan and GevUemen: I think that you 
are all interested in this question of national aid. 1 congratulate 
you on having listened to not only an eloquent but a convincing 
argument in favor of national aid by Mr. Borland of Missouri here. 
It seemed to me that that argument would convince anyone of the 
necessity and the usefulness of Federal aid in the construction of 
main, interstate highways. I want to talk a few minutes about the 
practical side of this proposition. Just to sit here and listen, and 
generally think about good roads don't produce results. What 
has been done? What is going to be done, and what are you going 
ix) do to help the cause? It's the important thing. Just to listen 
to an argument, or read a story in a paper, may give you a nice 
mental reaction, as President Wilson says, but it don't cause you to 
do anything, it does not make such a conviction in your mind that 
you get out and hustle for it, I had a queer experience a short 
time ago. I was going by auto from Chicago to Indianapolis, where 
I live. A highway superintendent stopped me and said, "I want 
you to be sure, in going down, to note a certain bit of road." So 
when I came to that place I was looking at the road which was pretty 
well furrowed, when I saw a farmer, that classed himself as a hay- 
seed, and thought he was pretty smart, as I found out afterwards, 
call his boy. I was going very slow and stopped. The little fellow 
ran out behind the automobile to catch the number and where it 
was from. Well I saw this operation, although I was part of the 
time looking at the road. I went in to see him and said, "Why did 
you send that boy out to catch the number on my machine? Have 
I been violating the law?" He said, "No; come in. How would 
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you folks like to have a glass of mitk? Johniue^ go and get a pitcher 
of milk and take it out and give the ladies a glaaa of milk. I will 
tell you why that was. Look at that road. I was taxed, and am 
being taxed for 10 years to come for building that road and it has 
been down only a Uttle over two yeara, and look at it." " Wdl," 
I said, "what about it?" "Well," he aaid, "it is nearly worn 
out already." I says "Well, how can I help it?" He said, "I have 
been sitting here on my porch day after day counting and looking 
at the vehicles that go by," and he brought out a little pad of paper 
where he had been keeping tab on traffic on that road. He says, 
"Here was yesterday, there were 105 automobiles passed, and not 
one single one of that 105 had an Indiana mark on it; they were 
all lUinois, Ohio, New York, or some other State." And he said, 
"I sent my boy out today, because 1 could not catch what was 
on your car, to see where you are from and where you live." I said, 
"Mine is Indiana and I live in Indianapolis." "But you don't 
live in my township and my county, you don't pay any part of the 
cost, and yet you are wearing out the road and tearing it up. I 
want to know about it." I said, "What is your theory?" "Well," 
he said, "I don't know of any way of taxing the people over in 
Illinois and New York, that go through here to Chicago, Cleve- 
land, South Bend, and other places, in troops unless we have the 
Federal Government pay part of the cost of building these TO&da 
that they are wearing out." I said, "I agree with you that far." 
And he aaid, "I don't see any reason why you people down in In- 
dianapolis should not help pay, if you come up here and use this 
road, too. We are willing to pay our share of the cost, but you are 
asking us now, under the Stat* law, to pay the whole cost, and 
spread it over ten years, and this road has only been down two years 
and la nearly worn out now." I said, "That is a splendid argument 
for Federal and State aid, and I agree with you about it, but what 
have you done outside of keeping a tab on the traffic and cussing 
me, and the other fellows, and things generally, because your road 
is being worn out? Have you said anything to your Congressman 
about it? Have you gone to him before election and said, 'I want 
to know what your position on this national aid question ia?' " 
"Well, no I bad not thought of that." I said, "that's the reason 
why Federal aid is not any further along than it is, because you are 
talking about it, and swearing about it around at the comer grocery, 
or here on your own porch or out at road conventions, where you get 
with a few road enthusiasts that agree about it, and you don't go after 
the fellow that has the say so about it." He said, "Right you are; 
the first time I see my Congressman I will say a few things to him, 
by gum." That's what ia the matter with us. We get a sort of 
academic interest in this thing, but we have such a lot of interests 
of our own that we won't consecrate a little bit of time to push the 
cause in a place where it is effective, because it is some trouble, and 
we can't get away from our business, and it is a httle out of the 
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way, and we don't like to write letters, etc. The Congressman 
mi^t throw them in the waste basket, and so forth and so on. 
We axe not going to get results until the people get an understand- 
ing of the question and think it so strongly, that they will go after 
the man who has got the say so about it. This farmer said to me — 
" Whatmadeyou infavorof the government helping to pay for roads?" 
"Well," I said, "the government builds the Panama Canal costing 
$400,000,000, many thousands of miles away from here and pays 
for it out of public funds. It is just a transportation system, and 
Uncle Sam goes down to Porto Rico and builds miles and miles 
of roads, and pays for them out of the general treasury and we don't 
kick at all, we don't shake our fists at the Congressman about that. 
Then be goes up to Alaska and builds not only miles and miles of 
highways, but in this last Congress, this Democratic Congress, 
led by the Democratic President — they have appropriated $35,- 
000,000 for building a railroad, up there, a long way from us, and who 
is paying for it? We are. You are. You don't kick about it. 
Congress goes on and does it, and yet, the same amount of money 
that went to build the Panama Canal, invested in roads in this 
coimtry, would be of more material benefit to the home people of 
this country than three Panama Canals. Yet you don't say a 
word about it. Again we go over to the Philippines and say, "Do 
you needs roads over here?" "Yes." "Here is the money, we 
will pay for them." We go out to Hawaii; oh, yes the Federal 
Government will pay for the roads, but if they need roads in Georgia 
and Indiana and Ohio and Missouri, oh, no, let the people build 
their own roads. There is your proposition, and yet you don't 
put it right in your fist, and go and shake it under the nose of your 
Congressman and say, "I want you to understand if you are not 
in favor of a little Federal aid for our highways, I am not in favor 
of you." When the voters get to doing that, Congress wiQ do sorae- 
thing, and then you will get somewhere and not till then. Now, 
just a word more; Congress has heard, and is trying to do some- 
thing, but politics must be in it. Along comes one man and intro- 
duces a bill in Congress for a 825,000,000 appropriation and he 
says, "Here, for every mile of post road in your county, that is an 
earth road over which the mail is carried, we will pay $10 a mile, 
and pay it to the county or to the township — just hand it out to 
you, and we will not ask any questions about how it is sx>ent, we 
will just hand it out. If it is a gravel road, we will give you $15 
a mile, and if it is a macadam road, $20 or $25 a mile and this money 
will go into every Congressional District, every place will get part 
of it. See what we are doing for the people. We are not going to 
ask you how it is spent, but you will get it." Now that was one plan, 
and the House passed that bill by an overwhehning majority. The 
money was to be spent under no supervision, in no particular place, 
but just everywhere. Well, when people commenced to think 
about it a little bit they said, "That's just a pork barrel measure; 
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when you apread $25,000,000 over 1,200,000 miles of road, what is 
it going to do? Wby, it is such a small amount that it will do no 
good. Eind by the time you give it into the hands of 150,000 officials 
to expend, what would become of it and who is going to make a re- 
port about it?" And so a lot of pretty sensible men, aa it seemed 
to nie, opposed the bill, and when it got over to the Senate, they 
had heard from the country, and said no! Now, that is one plan; 
liear that in mind. The Chairman of the House Committee on 
RoadB is obsessed with the idea that that is the way to do it, that 
that ia going to solve the problem. Come to the next plan. "If 
the government expends say 825,000,000 and it is apportioned on 
some fair basis among the States, why the States must expend an 
equal amount, and the States ca,n raise the money as they choose, 
by bond issue or otherwise, and that fund will be spent under the 
direction of a State Highway Department." Well, here's a lot of 
States that have no Highway Department, and they would not get 
any of the fund; again there are 19 States that have no power, under 
their constitution, to issue bonds for that purpose and they would 
not participate in It, Well, I don't know, that's a pretty tough 
proposition, where are we at on it? So there was another difficulty, 
that was ui^ed as a reason why nothing should be done, instead of 
putting it up to them, and saying "then for God's sake to find a 
way to do it," the plan as proposed was merely argued down or 
in abeyance. There is still another plan, that is proposed, namely: 
that the nation should appropriate a certain amount of money 
for roads and then have a National Roads Commission and put 
the money into the hands of that Commission to build, as Dr. Pratt 
and some others of these gentlemen said, a system of national high- 
ways, not all at once, but build them gradu^Iy as they are needed, 
where the traffic goes and where the necessities of the nation require. 
Is not that practical? If that is not practical, and the other is 
not and the township plan of sending it out to our rural routes is 
not, is it not their business as legislators to solve that problem 
the same as they solved the money question? The way to resume, 
is to resume. Are they doing anything about really solving it? 
Not a thing. The good roads people have to go down to Wash- 
ington every session and urge them to do something. Why? Be- 
cause the people don't go up to their noses with their fists and say, 
"If you don't take a httle more interest in this road question that 
affects every man, woman and child in this country, that affects the 
cost of their Uving, their social relations, and all that will make 
this nation better and greater, we are going to do somethii^ to 
you," and then you can bet there will be some response on this road 
question, and it won't be until then. Some say too, "If we build 
national roads, they will be nothing but roads for joy riders and 
automobiles." I will t«ll you a httle experience I had about that. 
I went up into Marshall County, one of the northern counties of our 
State, at the request of someone to make a good roads speech, it was 
in the evening and in a little town between 500 and 1000 inhabit- 
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ants and I was quite surprised to find 100 or so people there, and I 
referred to the fact that some people, especiaUy farmers, have a 
sort of prejudice against automobiles, and I made such argument 
as I could, that that prejudice ought not to be because it did not 
make any difference if an automobile did use the road, it did not 
prevent the farmers from using it, it was just like a railroad, because 
the King goes over it, or the President goes over it, or someone with 
a special train goes over it filled with champagne, well dressed 
ladies, and a lot of jolly fellows, that don't keep the farmer's com 
and cotton and potatoes and other things from going over that 
same road. At any rate, when I got through, there was a farmer 
with three or four of his neighbors came up and said, " I wanted 
to talk with you a Uttle about that speech you just made. Your 
remark about the prejudice that the fanners had against the auto- 
mobile. Now I will admit we used to have some considerable preju- 
dice against the automobile, but if you would go around a little bit 
now, you'd find that that is dying out pretty fast." He continued, 
" I live out in the country, 8 miles from here and these are my neigh- 
bors; and I have got a cheap car, and when we heard you were going 
to make a speech about roads, we thought we would come in and 
you, even though it was cold and the roads were muddy, but 
me tell you one thing, Mister, if we had had to drive a teara 
here to-night, 8 miles and back, to hear you, if you had been 
^e President we would not have come. Fanneis have found out 
the convenience of automobiles just as well as you city fellows and 
you might just as well get next to that idea, too." I was out in Kan- 
sas a short time ago, in Barton County, I said, "How about the 
automobile prejudice out here?" A fellow says, "Go on; there are 
18,000 automobiles here." I said, "What?" He said, "Yes, there 
are automobiles enough to carry every man, woman and child out 
of this county in one day. All you need to do is to go to the county 
fair, and you will see whether or not the farmers have automobiles." 
That's the idea. Remember that Federal aid can only be obtained, 
and your State aid obta'med by getting next to the legislators, and 
going after them. 
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Gentlemen, Dr, Pratt has some announcements 



The Chaibuan: 
to make. 

Dr. Pratt: Mr. Winn has asked me to call your attention to the 
reception by the Governor at the State Capitol from eight to ten- 
thirty this evening, and also that delegates desiring to take the trip 
over the Fulton County roads will please register at the Information 
Bureau. The Committee has prepared a little folder which gives a 
description of the itinerary and various points of interest on the 
route, 

TsB Chairman: Gentlemen, the meeting will stand adjourned 
nntil ten o'clock tomorrow morning. 
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Noeember 10, 10 a.m. 
President Fletcher in the chair 

The Chairman: I want to call attention again to the Women's 
Conference at the Hotel Ansley, at ten o'clock this morning and 
two this afternoon. All ladies are invited to attend. I also want 
to call attention to the fact that the annual meeting of the High- 
way Association will be held on Thui-aday at 8 p.m. in this room, 
instead of Friday as announced in the program. 

I have the pleasure of announcing the appointment of the follow- 
ing Committee on Resolutions, which will meet at the call of the 
Chairman. 

Committee on Resolutions 

Chairman, W. Tom Winn, Commissioner of Fulton County, 
Georgia. 

Wffliam R. Roy, State Highway Commiasioner of Washington. 

George C. Dichl, Chairman, Good Roads Board, American Auto- 
mobile Association. 

Charles J. Bennett, State Highway Commissioner of Connecticut. 

H. J. Kuelling, County Engineer of Milwaukee County, Wis. 

W. D. Sohier, Chairman, Massachusetts State Highway Commis- 
sion. 

Henry W. Durham, Chief Engineer of Highways, Manhattan, 
N. Y. 

Frank F. Rogers, State Highway Commissioner of Michigan. 

C. A, Kenyon, Indianapolis, Ind. 

W. S. Gearhart, State Highway Engineer of Kansas. 

E. R. Morgan, State Road Engineer of Utah. 

James R. Marker, State Highway Commissioner of Ohio. 

Major Amos A. Fries, Corps of Engineers U. S. Army. 

J. W. Hunter, Deputy Highway Commissioner of Pennsylvania. 

Prof. E. J. McCaustland, Dean of Engineering, University of 
Missouri. 

The first matter on the program this morning will be a repoi 
by Mr. A. N. Johnson of the Bureau of Municipal Research, NlH 
York City. 

Mr. Johnson : Mr. pTesidevi, Ladies and Gentlemen: The 
Chairman of this Committee, Mr. Wadhams, is imable to be here, 
80 I have been asked to present the report of your Committee on 
State Legislation. 

Your committee on "State Legislation" begs to submit the follow- 
ing report of its work: 

It was first necessary that a compilation of all the State road 
laws should be made. This was seen to be so large a taak tliat 
unless it was possible to get some assistance the committee could 
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not undertake it. The matter was therefore taken up with Mr. 
W. L. Page, Director of the U. S. Office of Public Roads, and the 
purpose of the work explained to him. He advised the committee 
that he would have his office undertake the work of compilation, 
which has been done and is now practically complete. The mag- 
Dttude of this task can be somewhat appreciated when it is realized 
that it comprised something over 3,500,000 words. 

The laws have been indexed for each State and cross-indexed 
by subject for all the States combined. But the work so far done 
mil form merely a basis for the real purpose of the work of your 
committee, which is to formulate a plan upon which the various 
States would be able to revise their road laws so that there may 
be a proper foundation for highway work throughout the country. 

It is evident that much work will be necessary before such a 
program can be definitely offered. A chart should be made of the 
present road laws, by which it would be possible to visualize present 
conditions. With such a chart at hand, there would then be pre- 
pared an outhne of the fundamental principles that the road legis- 
lation in every State should include. 

When such a program has been formulated, it is suggested that 
the State Legislatures be advised of the committee's work, and that 
provision should be made whereby it would be possible for the com- 
mittee to come in direct contact with the legislatures of those States 
that might request such assistance. Inasmuch as your present 
committee was appointed by the Third American Road Congress, 
and as the work is so far from complete, it is suggested that there 
should be constituted in the place of the present committee, a com- 
mittee of the American Highway Association to carry on the work 
as here outlined; and it is further suggested that the American 
Highway Association provide financial aid that would he necessary for 
the work. Your committee therefore offers the following resolutions : 

Wkeeeas: On account of the continuous characte of the work 
necesEary to be done in connection with the compilation and revision 
of road laws, and 

Whereas: The American Road Coi^ress is not a continuing 
body: Therefore BE IT RESOLVED: 

First: That the report of the committee on legislation be adopted 
and the committee discharged; 

Second: That the American Highway Association be requested 
to appoint a standing committee on legislation to continue the work 
of this committee; 

Third: That the American Road Congress expresses its appre- 
ciation of the splendid cotiperation and value of the assistance ren- 
dered by the U. S. Office of Public Roads which has made the work 
of your committee possible. 

Respectfully submitted, 

A. N. Johnson, 
Acting Chairman. 
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On motion the report of the Committee was adopted, and its 
recommendations concurred in. 

Mb. Johnson: The committee would further suggest that the 
chair call upon various members here present to present such views 
as they have in mind as to what should be embodied in fundamenl 
road legislation. 



I will first call upon Mr. Henry G. Shiriey,' 
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The Chaibman: 
Maryland. 

Mb. Shirley: This subject is one of the most important before 
the Congress, in my judgment, and one that should be given dose 
consideration. Your committee has gotten together extracts from all 
the laws of the different States and if you would put them together, 
you would have a crazy quilt — ^they are so different that no one could 
possibly get up a law that embodies the different phases of all the 
laws of the different States. I believe it is an impossibility to draw 
a standard law that will take into consideration all the different 
conditions that are to be met in each State, but there are cardinal 
principles In drawing a law which, in my judgment, should 1>e fol- 
lowed in every State in the Union. I think, first, there should be 
in each State a State Highway Department, a head that can look 
after the State roads. Then there should be under the same head a 
State Aid Department; you can govern that as you see fit; then the 
coimty laws and the township laws. Now in getting these all com- 
piled, there are certain conditions in each State that wiU have to be 
met. Those conditions are restricted to that State, but there are 
general principles that can be brougnt out and put into a law that 
can be applied to every State in the Union, and to every highway 
department. Mr. Chairman, I think that your committee should be 
continued and should give every assistance possible to the different 
legislatures and State highway departments which are trying to im- 
prove the many laws they have now. There has been brought be- 
fore the Congress many instances where the laws of a number of States 
are absolutely inadequate— they do not cover the conditions at all, 
and will not meet the requirements on account of not being flexible. 
In drawing a law, I would like to impress upon the members of the 
committee, and the different legislatures, that the law be general 
in its terms. There is always a tendency in legislation to restrict 
or to practically say how to build a road. "The road shall be built 
so and so, using sand-clay or macadam." That, in my judgment, is 
absolutely wrong. The law should be made general and leave it 
to the highway departments to use their discretion. It has become 
ray duty to have to build a road that had been attempted to be 
built by the legislature absolutely. They said, "You shall use so 
many oyst«r shells and put on so much gravel and put it on so thick," 
and when I got through I did not have a road at all — there wan 
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□otbing there. The law that ehould be drawn up, in my judgment, 
should be made broad, giving to the State or county commiasioner 
or highway commissioner broad power. Without proper power you 
cannot do good work; with proper power you can. If it is badly 
bandied, it is not the fault of the law but of the man who carries 
out the law, and I think it is very necessary that in drawing a law 
this very important phase of all the highway legislation should be 
closely studied so as to draw a law that is fiexible and broad and gives 
each department the proper authority. 

»The Chairman: I will next call upon Mr. S. E. Bradt, Secretary 
the Illinois State Highway Department. 

Mb. Braht: This is rather a short notice to cover a subject of this 
kind. I concur in what the gentleman who has just spoken has said 
as to the organization of highway departments in the several States. 

The first thing for a State to determine is whether the commission 
shall consist of one member or more. The advantage of having 
the authority centered in one man will very often expedite the work. 
But in States where a large amount of work is being done and in 
consequence a large amount of money is being expended, a com- 
miaaion consisting of three members will often get better results 
and give better satisfaction to the public. Also, with a commis- 
sion of three members there is the opportunity of making their terra 
of office expire in different years so as to avoid the entire change of 
officials with a change in administration. 

Probably the most important factor in connection with a State 
highway department is the chief State engineer. Practically every 
decision which he is called upon to make affects in some degree the 
efficiency in durability of the work. He should be chosen by the 
conamission and should be selected as much upon his record for accom- 
plishment as upon his technical knowledge. His term of office should 
be during good behavior. 

The further organization of the department will naturally depend 
upon the scope of the law under which the department is working. 
In a State doing a large amount of work there should be a bureau of 
roads in charge of a road engineer, a bureau of bridges in charge of 
a bridge engineer, a laboratory bureau, an accountmg bureau and a 
bureau of statistics. If the work is of suiHcient magnitude, the 
Stat* should be divided into a number of districts with an engineer 
in charge of each. 

The authority given to the State highway department should 
at least cover all expenditures, both for construction and maintenance, 
upon the main roads. And if the State should see fit to give to 
this department the control of all road and bridge moneys expended 
in the State, it will add greatly to the efficiency and economy of 
the entire road work of the State. The law under which the de- 
partment ifi working should provide (he neceeeary- funds with which 
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to carry on the work either through State or county appropriations, 
or both. 

It will be greatly to the advantage of the State also if the dif- 
ferent countiee or parishes shall be authorized to issue bonds upon 
a vote of the people; thus permitting any particular county or parish 
where the sentiment is favorable to proceed with the constructioD of 
roads and bridges as rapidly as the people of the locality shall de- 
mand. I consider there is no danger in going too rapidly provided 
the people are required to vote upon the propostion, and provided 
further that the bonds for the road improvement shall be issued 
BO as to mature serially and all within the lite of the improvement. 

The Chairman: I will next call on Mr. Charles J. Bennett, of 
Connecticut. 

Mr. Bennett: This is a surprise. In connection with uni- 
form legislation for highway departments, I think there are cer- 
tain broad, general principles, that can be laid down. I agree 
with the previous gentleman that these principles are few and 
are of great importance. The establishment of a highway de- 
partment, the establishment of town aid and of aid on all roads 
in the State, is a very good idea. The establishment of a finan- 
cial principle which will indicate to the people of the State how 
much is expected from year to year for highway purposes — all 
these things can be put in a law, but beyond that one cannot go. 
In almost every case the administration of the highway depart- 
ment is a purely local problem, one that can be solved oidy by the 
locality to which it must be applied, so that the law to be formed by 
a committee on standard legislation must of necessity contain only 
these cardinal principles and beyond that each State should draw 
its own conclusions. The main fault that I have to find with all 
highway laws is this, that they are altogether too long, they con- 
tain altogether too much that is not pertinent to the question at 
hand, and my plea for a uniform State highway law or for any high- 
way law is to give us one that is brief and clear and in simple Eng- 
lish without a great many "Whereas's" and " Aforesaid's" and a 
whole lot of le^ verbiage. If the laws of the States are drawn so 
that the ordinary man can read and understand them and they mean 
what they say, we will have taken a great step forward. Most of 
the States have laws which no one can understand. I know that is 
true in our particular case and it is true in almost every law with 
which I have had any connection or of which I have made any sti^jVj 
so whoever draws the standard law, for goodness sake make it t 
so that we can understand it. 

The Chairman: Is there anybody else present who woul(H 
to be heard on this subject? If not, I will yield the chair at thft 
point to Mr. J. P, Wilson, memberof the Stat« highway commission 
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of niinois, who will take charge of the meeting during the remainder 
of the session. Mr. Wilson. 
Mr. Wilson takes the chair. 



The CHAniMAN: Ladies and GerUleTnen: Mr. W. G. Edens, who 
is President of the Highway Improvement Associatioii of Illinois, 
had been selected to preside at this meeting. In the absence of 
Mr. Edens they have forced me into bamese with the distinct under 
standing that I would not make a speech. It appears that Mr 
Buck and Mr. Stevens are not present, but their papers will be 
read and the discussion of Colonel Stevens' paper opened by Mr. 
J. S. Gillespie, Road Commissioner of Allegheny County, Pa. 



EFFICIENCY OF HJGHWAY ORGANIZATION 

By Col. E. A. Stevens 
State HighvMy Commiasioner of New Jersey 



I 'he very size and the commercial importance of the highway 
blem in these United States make efficiency necessary to a fully 
successful solution. Today we can state the problem in general 
terms ocdy. Even the total mileage of roads and what portion of 
them have already been improved are ordy approximately known 
facts. There has been but little done in the way of scientific planning 
of State road work, or of any nation-wide system. Yet, even thus, 
we can easily foresee an expenditure for roads, that, in its totals. 
is staggering. There is today no need of arguing the necessity of 
good roads. The questions to be answered are: Whore will the 
roads to be built be located? What will they cost? How are we 
to insure that, once built, they will give us the service for which they 
were built, and for which the people are paying? In all of this how 
are we to insure that the man who pays the bill is not to be taxed 
more than need be, that he gets value received for every dollar 
expended? 

It would be a foolish man who would undertake to dig the cellar 
and lay the foundation for his house without first deciding how much 
room he needed to house his family; how much he could afford to 
Bpend therefor; how he is to meet the cost of housekeeping, repairs, 
insurance, and taxes; and finally how all this is to be done without 
waste. 

In such a caae, it is easy to see the need of some forethought. In 
the much larger problem of providing good roads for this country 
of ours, the very immensity of the quantities and costs, and the 
difficulty of gathering the data necessary to state them with approxi- 
mate accuracy, or the failure to realize the importance of this Imowl- 
edge, seems to have prevented preliminary study. With our usual 
national impatience and confidence in ourselves, we have in general 
tackled the problem with a view limited to a solution over a very 
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narrow field. Since we took up the subject twenty yeara or so ago, 
the problem of administration, design, and construction, have been 
changed by motor traffic. This trafBc has made the road a matter 
of general and not of local interest; has shown us that hitherto 
approved methods of construction are no longer generally available, 
and that systematically organized methods of caring for our roads 
and of raising our road funds are at least worthy of our most careful 
thought. 

The road conditions of today in New Jersey and Massachusetts 
may not show the general problem. They are both old, thickly 
settled States, and they were pioneers in road improvement. But 
what road improvement has brought about in those States it will in R 
Uke way, if not to the same extent, also bring about elsewhere. lo 
both of these States there is a motor registration of about four vehicles 
per mile of road, exclusive of city streets. In France this figure is 
about or a little less than four-tenths. 

Evidently European experiences are not to be our final and only 
guide. 

Let us therefore look at our problem for a moment without worry- 
ing about what others have done. The best way of doing the job 
is still an unsettled question. On whom shall we place the burden 
of arrivmg at the best method? Taking John Fritz's quip that 
"an engineer is the man who can do with one dollar what any - — ■ fool 
can do with two," it is clear that that sort of an engineer is the man 
wc want. Without a force properly drilled in the work, and properly 
organized to do it, efficiency, the getting for one dollar what with 
waste mil cost us two, is impossible. 

With such a force, money and time spent in careful preliminary 
study, in being sure we are right before we go ahead, will not be 
wasted. Once when in charge of a machine shop. I hired a new 
planer hand. Early in the game we had a set of small engine beds 
to plane. I gave the work, one-half to an old and tried hand, the 
other to my new man. The special job was new to both of them. 
The old hand started in to set a bed on his planer without mucb 
thought or study, he finished it ard set the second in a slightly 
different way, and had the chips falling from it before my new man 
did anything but sit still looking at his tool and his castings with 
his chin in his hands and a look of abstraction on his face. I came 
near bouncing him then and there, but, on second though! , let him 
work it out. He had his half done in time to help my old hand out 
with a few of his castings. That hour or more that looked like a 
waste of time turned out to be a good investment. We have, and 
are doing, our work too much in the way of my old and tried roan. 
It is no wonder that roads designed and built without knowledge aa 
to the traffic intensity on them Bhould prove either too weak or more 
costly than necessary for their purpose. In both cases there is waste. 

We need, first, a force that can lay out a well thought out plan 
with a fair chance to do so without political meddling. The cost 



can then be forecast. Changes in traffic may lead to changes ia 
general design and detail as happened at Panama, without making 
efficiency impossible. The same happens so often with even so simple 
a task as building a bouse, that the wi<<e man always allows some 
margin on the first detailed estimate of cost. With the cost known, 
plans for raising money can be made for meeting it, and a program 
of construction aiTanged with a view of giving the earliest and 
greatest return for the money spent. 

Bond issues and the "pay as you go" plan must be considered. It 
is evident that over any period for which bonds are issued, the tax 
levy must include interest and amortization charges on the bonds, 
as well as the cost of caring for the roads built, and to meet depreci- 
ation. If the same amount be raised each year by ta.xation, and used 
to meet road building, lepair and depreciation charges, it is clear that 
the amount raised for interest and amortization, and, in the first 
part of the period, some of the amount raised for repair, etc., can 
be used for new work. The net result over the whole period is a 
reduced cost for a given mileage. Against this we have the use of 
the roads built for a longer average time. This bene5t, will, in many 
cases, be cheap at the increased price, but only on the assumption 
that bonds are issued on some delinite and business-like plan, and the 
proceeds wisely invested. This bas not always been the case. 

Any satisfactory road administration must provide for proper 
design. The data for this is not readily at hand. TrafSc figures 
over an unimproved road bear no relation to the traffic to be expected 
after improvement. Even were satisfactory traffic data readily 
available, the economic values of different types of construction are 
unknown. Motor traffic for not over ten years bas been a serious 
destroyer of road surfaces. It is increasing yearly in intensity. The 
surfaces specially designed to carry this troublesome and valuable 
load have not been in use long enough to determine their probable 
lives and cost of upkeep under the conditions of today. The cost of 
the road is a yearly one and must include depreciation, if the waste 
of road material is not made good every year. Therefore, it may well 
be cheaper to spend money in the repair of a cheap type, such as 
macadam or gravel, rather than to resurface with an expensive 
pavement whose life is at the best uncertain. 

For example, a macadam road under heavy traffic may be main- 
tained at about the following cost per square yard: 

Stone, say j in. or 42 lbs. ® 13,00 a ton rolled in place i 

fiitiuninoUB binder, say f gal. @ 15 ceatg, Bpreaa and covered 6,9 , 

Ditcliea aad drains, say 1.0 

12. S 

If an improved type of surface is laid on the old macadam at a 

cost of say $1,25 a yard, the annual charge to be seen in the tax 

levy will for some years be merely the cost of ditch and drain work 

and a small amount to care for imperfections. The community 
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might, however, have used the $1.25 for new work, or might have 
left it with the taxpayer; in either case, it is costing the interest which 
at 4 per cent is 5 cents. We have then a saving of 6.9 cents, but it 
seems fair to assume that over a life of from 10 to 20 years we should 
allow at least 0.9 cent for repairs. Our saving is then 6 cents. We 
would have to realize this saving for about 31 years to get back our 
$1.25 and if the new surface lasts less than that period it may well 
prove wasteful. 

But any such figures are of academic interest only, unless we have 
the organized repair force needed to keep our roads in repair and E 
system of accountii^ that will give accurate data and that is based 
on an outlook over a period somewhat loiter than that covered by 
next year's tax bill. On the basis of such a system and with such a 
force are our railroads operated. Their problem is of the same kind 
as ours — a matter of cheap and efficient transportation. It is per- 
haps curious that while the tendency of the day is to regulate these 
and other public service corporations as to the safety and adequacy 
of their service, and as to their methods of financing, the people of 
this country have in no case insisted on such safeguards as to the 
work of those entrusted with their roads. 

The engineering problems of railroading have been solved in their 
broad lines. We will probably be able, as in the past, to keep on 
increasing axle loads and reducing ton mile costs, but along lines 
indicated by carefully collected and thoroughly digested data of 
many years' work. I'bis, as in the past, will be done by thoroughly 
trained and competent men knowing their business and eagerly look- 
ing for ways and means of getting better results. 

With our highways problem we are now searching for the best 
solution. We have, generally speaking, inadequate and untrained 
or only partially trained forces, We have no accepted traffic unit 
and no generally recognized system of accounting. These must be 
suppLed if we ai'e to solve our problem as it should be solved. 

Mr. Gillespie: I heartily agree with Colonel Stevens. He bas 
brought out many good points which we must all admit we have 
been prone to consider too lightly. It is only by careful and thorough 
consideration that matters of a constructive nature can be ma- 
terialized. To get efficiency in road construction it is necessary 
that definite data be secured along the lines of location, type of travel 
and type of surface. The engineer should not base his figures upon 
the travel on the old road, but upon the increased travel that will be 
diverted to the new road. As he states, sufficient attention was not 
given to these important features when our first roads were con- 
structed or we would not be worrying about the type of surface for 
the present day travel. 

The ti-avel of today was not anticipated 15 or 20 years ago. The 
heavy trucks have displaced the ordinary horse drawn vehicles, and 
truck manufacturers seem to be inspired with the idea of "How 
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I big a load can we pos^ibiy haul and still maintain touring car speed." 
1 brings out the question, are the roads we are now con- 
etrucling ample for future wear and tear. 

The question of efficiency is right. It must be solved and every 
corporation in existence ie endeavoring to reach the highest possible 
point. To get engineers of ability to place in charge of road construc- 
tion, 18 one of the important features. The question of salary, 
ofttimes, is a drawback. When you get a good man on road work, 
pay him as much salary as any corporation would be willing to give 
him. 

The road building proposition is an enormous one. People from 
our boroughs and cities are moving out to the suburbs, purchasing 
small forms, and travelling back and forth to their places of employ- 
ment. The steam and electric roads, we admit, wUl care for a good 
part of this continual increasing travel, but there are those who have 
automobiles and must have some tj-pe of an improved road which 
will permit of travel the whole twelve months of the year. The 
establishment of well considered routes, along the lines of serving the 
majority of the people, and constructed to stand the wear and tear 
of a constantly changing mode of travel, is what is required. 

The question of financing road improvements, is one that must be 
considered by the community in which the improvement takes place. 
The bond issue and the tax levy plan both have their advocates. I, 
personally, favor the bond issue, for wliat is considered the most 
durable or permanent type of surface. Posterity, in my opinion, 
will not be saddled with an imjust debt. Safe and sane construction 
and systematic maintenance will insure posterity of a road com- 
mensurate with its value. 

The question of purchases is one that must be along systematic 
lines. Carefully prepared specifications, competitive bidding and 
rigid inspection should be the motto. Once a road is constructed, 
much can be wasted in the maintenance thereof by inconsistent or 
lax methods in the purchasing end. 

The unit cost system is being advocated more and more. It is 
therefore necessary that the purchasing of supplies be systematic, 
properly mamtained records, so as to furnish accurate data for the 
unit cost scheme. 

In whole, the road construction game is a serious proposition, and 
needs to be based along the most simple and best business principles, 
and, to accomplish this, it will require well considered plans aa to 
location, carefully prepared specifications and rigid inspection, and 
above all, personal supervision at all times. 
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SIMPLIFIED SYSTEM OF TOWN HIGHWAY ACCOUNTS 

By Fred Buck 
Assistant Deputy Cormnisaioner, New York State Highway Department 

In conducting the work of any town highway system which is or- 
ganized as a distinct branch of a state system the fact must be con- 
stantly borne in mind that, in order to secure the best results possible, 
simplicity must be the watchword. The comparatively great volume 
of mileage, the extremely small average amounts avajlable per mile 
and the agencies through which these amounts must be expended all 
demand a close adherence to plain and simple methods in all stages 
of the work, and fully as much in the accounting as in Einy other 
branch. 

By adopting a system of town highway accounts which can be 
easily followed by the local officials in charge of the work, two impor- 
tant results are accomplished : First, a complete and accurate account- 
ing of funds expended is secured, and, second, the lessons of order and 
system learned in this are carried , perhaps in the majority ot instances 
unconsciously, to other parts of the work and a more orderly and 
systematic management of the whole is secured thereby. Careful 
and systematic methods in one part of any enterprise will induce the 
same effort in other portions just as surely as lax and inefficient meth- 
ods, if allowed to obtain a foothold, will spread from one section to 
another and gradually seriously impair or destroy the efficiency of 
the whole. 

The system of town highway accounts which went into effect 
January 1, 1609, as a part of the present highway law of New York 
State has proven very satisfactory, and excellent results have been 
obtained under it. In order to clearly understand the workings of 
this system it must be remembered that the funds for town highway 
work in New York State are derived from two sources: First, a tax 
levied by local officials upon the several towns, this tax being supple- 
mented by moneys paid by the State to the towns for the same pur- 
pose, which moneys are known as "State aid," the amount payable 
to each town being dependent upon the assessed valuation per mile 
of highways of the town and the amount raised by the town aa the 
highway tax in each year. These moneys combined fonn what is 
known as the highway fund. 

In the prosecution of the work the town superintendent of highways 
is the man in charge. He hires the men and teams, purchases mate- 
rials, directs the work and acts as paymaster; the paying, however, 
being done by means of vouchers issued by himself as town superin- 
tendent, the vouchers beii^ redeemed in cash by the supervisor (who 
is the chief fiscal officer of the town) and retained by him rs a receipt 
for money paid until the close of the fiscal year, when, upon rendition 
of his annual report and its acceptance by the town board, these 
vouchers are filed with the town clerk and become a part of the 
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permanent records of the town. These vouchers, which are furnished 
to all towns by the State Highway Department, consist of a printed 
form with the necessary blank space for the insertion of the date, 
the name of the payee, the dates on which service was rendered, the 
□umber of hours of service or quantity of material, as the case may 
be, and the road for which it was furnished. Each voucher is attached 
to a stub upon which are blank spaces simitar to that of the voucher. 

The supervisor is provided with a supervisor's account book, 
printed and ruled to receive an entry of each voucher paid, spacea 
being provided for data relative to the voucher corresponding to 
that in the body of the voucher itself. Pages are provided at regular 
intervals for a recapitulated statement of vouchers paid, the data 
upon these recapitulated pages being finally carried forward to a 
single page thereon condeJised into a form of statement, which is the 
annual report of receipts and disbursements required of each town 
Bupcr^Tsor under the highway law. Blank forms are provided for 
such additional copies of thb report as are required to be furnished 
to the county superintendent of highways, the State highway com- 
mission and the State comptroller. 

No other books nor accounts are necessary for the town superin- 
tendent of highways or the supervisor in properly receiving, dis- 
bursing and accounting for the highway moneys of any town those 
which have just been described. With practically no exceptions 
the town officials are pleased with the form of accounting, and errors 
and mistakes have been reduced to a minimum so small as to be al- 
most a negligible quantity. Partial audits of the highway accounts 
of any town are made by a representative of the State highway de- 
partment at any time during the year when for any reason it shall 
be deemed that the same is necessary or expedient. By doing this 
many errors are prevented which might otherwise occur and unwise 
or extravagant expenditiires are prevented, or checked if begun. 

Elach year a complete audit of the highway accounts of each town 
in the Slate is also made, and it is found that the form of voucher 
and manner of accounting for the same provided for the supervisor 
greatly simplify and facihtate the work of the auditor. 

It ia pleasing to be able to state that, while the audits of the first 
year in which this system was put in operation showed a targe amount 
of errors and discrepancies (due, mainly, to unfamiUarity with the 
system or to carelessness in making entries) the audits of the years 
since the first show a constantly decreasing number of inaccuracies. 
It is also pleasing to be able to state that extremely few instances 
of actual dishonesty have ever been uncovered and that in very nearly 
all cases in which reimbursement has been required the occasion for 
the same was due to ignorance or carelessness and not to actual dis- 
honesty on the part of any town official. 

Those who have been most closely associated with the work are 
also firm in the bcUef that the quality of the town highway work 
of the State as a whole and the very excellent results secured have 
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been contributed to in no small degree by the simplified system of 
town highway accounting which has been used in connection with 
the work. 

The Chairman: We will now pass to the subject of road eco- 
nomics by Mr. J. E. Pennybacker, Chief of Road Economics, 0. S. 
Office of Public Roads. 

Mr. Pennybacker: Mr. Chairman, Ladies and Gentlemen: They 
say that when a man begins to read a paper, he can feel the p^chic 
effect of the audience pulling away from him, and if he lool^ up 
from his paper sufficiently he will see them staring at the flags and 
comers of the room and gradually sUpping out. Unfortunately 
the subject of road economics is one so vaguely understood and so 
capable of misinterpretation that it is very difficult to give it in a 
general address with anythmg like the exactness which the subject 
deserves. With your kind indulgence therefore I will read the 
paper— as it is very short — in which I have endeavored to lay down 
those basic principles of economics which 1 believe should be the 
foundation of any scheme for road improvement, whether it be 
on the part of the State, on the part of the county, or on the part 
of the municipality. It is undoubtedly true the conditions vary so 
much in different parts of the countiy that specific measures to meet 
conditions must be framed, but running through it all there are these 
certain fundamental considerations which no county or State can go 
amiss by observing. I will therefore start out by telling you what I 
understand road economics to be and then I will lay down the piopo> 
sitions which I consider basic. 



ROAD ECONOMICS 

By J. E. Pennybacker 

Chief of Road Economics, U. S. Office ofPvblic Roads 

Road economics may be defined as that branch of economic science 
which treats of the cost and use of a road as a public utility. Cost and 
public utility, in a comprehensive interpretation, are the deter mining 
factors with reference to the amount of money to be expended, the 
method of its procurement, the liquidation of any indebtedness in- 
curred in connection therewith, the location of the improvement, the 
character of the work, economy in the management of the project, and 
the utilization of the completed road for the economic benefit of the 
public. 

The subject is logically comprised in two divisions, the first of which 
deals with those larger questions of legislation, finance, organisa- 
tion, road classification or selection, the utiUzation of collateral 
agencies, and the management of the road as a completed project. 
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The aecond division of the subject although more limited in scope 
than the first division la important from the standpoint of economy 
and efficiency, as it relates to the various activities in connection 
with the actual work of construction. Examples under this division 
would be the lowering of cost by the intelligent use of labor-saving 
machinery; the keeping of adequate and efficient cost records so as 
to detect extravagance, incompetence or dishonesty; the systematic 
purchafe of materiab, and the use of such other measures as would 
serve to produce a satisfactory road at the lowest practicable 
outlay. 

Legislation, to be efTective, must be economically sound, and It is 
necessary to the intelligent framing of road laws that the economic 
considerations applicable to the subject should be known and accepted 
by the lepslators. A system of financing road improvement is largely 
the outcome of legislation, but is often modified by the exercise of 
administrative discretion. Organization, like fiimnce, is to a great 
extent prescribed by statute, but here again the personal equation 
mters largely in the determination of efficiency or inefficiency. The 
utiliiiatioQ of collateral facilities of the State, such as convict labor 
and the aid of State institutions for investigative and educational 
work is largely determined by law but here again administrative dis- 
cretion and the personal equation play on important part. The 
classification and selection of roads for improvement, although rest- 
ing upon legislative enactment, are much more largely an adminis- 
trative question than those to which I have already referred, and the 
same holds true with reference to the use of the road after completion 
BO as t« best serve its purpose as a public utility. 

It is thus evident that these basic factors should be correlated and 
that the undertaking as a whole should conform to those economic 
considerations which may be regarded as fundamentally sound. I 
have, therefore, formulated ten fundamental propositions which I 
hold to be incontrovertible and so self-evident as to be axiomatic. 
I shall, therefore, first submit these ten axiomatic propositions, and 
then endeavor to explain to you their practical apphcation. 

1. That all who share in the benefits of road improvement should 
share proportionately in the burdens. 

2. That the degree of improvement should be proportionate to the 
traffic importance of the road improved. 

3. That the rate of pa3maent or the rate of accumulation of the 
sinkii^ fund on any public debt contracted for road improvement 
should approximately equal the deterioration of the improvement. 

4. That road building and maintenance comprise work requiring 
special qualifications on the part of those who direct it. 

5. That responsibihties should be definite as to persons. 

6. That continuous employment is more conducive to efficient 
KTvice than intermittent and temporary employment. 

f 7. That the specialists who direct road work should be appointed 
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instead of elected; and that they should hold office during efficiency 
instead of for a fixed term. 

8. That no road is wholly permanent and that it requires contin- 
uous upkeep, for which financial and supervisory provisionjs must 
be made. 

9. That cash is a much more satisfactory form of tax than is labor. 

10. That all agencies at the disposal of the State, capable of use 
in works of public improvement, ebould be so used, rather than in 
such commercial production as would conflict with private enterprises. 

The practical application of these ten axiomatic propositions docs 
not involve intricate or impracticable procedure. Under the first 
proposition, that burdens and benefits should be shared proportion- 
ately, I would call attention to the fact that the country road is no 
longer a mere local utility. The product of the farm is absolutely 
essential to the existence of the city population, while, conversely, 
the product of the city factories finds its way to the most remote 
country districts. There is an inter-dependence which should carry 
with it a cooperative sharing of the burdens incident to improving 
the facilities of transportation between country and city. Legisla- 
tion should, therefore, be framed so as to provide for city taxation 
in aid of country road improvement. Automobile owners should 
individually pay a material portion of the coat of our public roads, 
and they are already cheerfully doing so in many of the States. 
Last year the state revenues derived from automobiles amounted to 
about eight million dollars applicable to roads, out of a total from all 
sources. State and local, of about two hundred and five million dol- 
lars. The exact method of apportioning the road taxes is a detail 
which can readily be worked out by each individual State. 

The second proposition, which calls for the improvement of roads 
in proportion to their traffic importance, strikes at the veiy root of 
our present method of apportioning road improvement. Too often 
have we seen examples of costly improvements distributed according 
to the dictates of a few influential citizens or according to some arbi- 
trary arrangement of political units or for sentimental reasons, or 
through a cheerful, haphazard indifference. It is now generally 
believed that four-fifths of the traffic of this country is carried on 
one-fifth of the road mile^e. It should be manifest that the most 
heavily traveled roads should first receive attention and should be 
improved in the most substantial manner. It is entirely feasible to 
make an expert study of a county road system and indicate graphically 
the traffic areas for each important road, much as you would show 
drainage areas for waterways. The yield and the probable traffic 
in ton miles for these traffic areas can be readily determined so as 
to establish with reasonable exactness the amomit of outlay which 
the traffic would justify. The relative cost of such a determinatioa 
would be almost negligible if incurred as a preliminary to a 1 
outlay for actual construction. 
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The third proposition, that debts should be liquidated in propor- 
tioB to the deterioration of the road, is intended to prevent the incur- 
ring of a debt which n-ill outlive the utility which it was designecT 
to create. There are two extremes in the controversy which raMj 
over this question of public debt. There ia the one faction whid 
either opposes debt in any degree, or contends for an indebtcdnoa _ 
of auch short term as to make it almost a cash transaction, and asserts 
that the road is entirely destroyed long before the debt becomes due. 
The other extreme faction contends for long-term indebtedness, ou 
the theory that as posterity will reap the benehts it should bear the_ 
burdens, and that a road well maintained never wears out. As aT 
matter of fact, location, if intelligently made, should be permancntfl 
likewise all reduction of grades. The drainage features, if hone.<itl5 
And efficiently constructed, should be reasonably permanent. Tb( 
load, except under extraordinary conditions, should, therefore, be 
considered reasonably permanent as to these features. As a general ^ 
rule, the foundation of a road should not require renewal if the road 
is subjected to adequate and continuous maintenance. Avoidingany 
detailed consideration of the exact proportion of the total cost of a 
Toad represented by these features, I should say that in general the 
permanent features would average at least 50 per cent of the total 
cost. So that, if the other 50 per cent must be figured as perishable 
and subject to renewal, the debt should not cover a period longer 
than twice the length of this f)erishable portion. For example, if 
m macadam road is constructed at a cost of $6,000 per mile and hasJ 
•n estimated life of ten years, the bonds could run twenty yeai^l 
because, at the end of ten years the depreciation is S3, 000 and thtti 
actual value is $3000. Another expenditure of S3000 is made and &tl 
the end of the twenty years when the bonds become due, there baa I 
been a total outlay of $9000, against which should be credited ths 1 
permanent value of the road at £3000, making the net outlay SOOOO, 
or the face amount of the bonds. This is merely an example and a 
generalization. It would be desirable to ascertain the permanent 
and perishable portions in each midertaking. 

The fourth proposition, which calls for the employment of specialistB 
road work, is eo nearly self-evident in its application as to requirsj 
very little explanation. I should say, however, that if the laws (h 
the State would require that all persons selected to have inuncdiata^ 
direction of road or bridge construction and maintenance must possess 

practical knowledge and experience, and if this fitness should bo teatcd 

y some sort of competitive examination to be prescribed by a Stat© 
highway department, acting either directly or through a civil sorvica 
commission, the net result would undoubtedly be the saving of many 
millions of dollars of road revenue and a wonderfully incrcosod effi- 

iency in our road system. 
The fifth proposition, that responsibihties should be definite aa 

> persons, is aimed at the elimination of our present complex and 



I 




I 



62 AMEBtCAN ROAD C0NQSSS6 

cumberEome system of road management. If all of this antiquated 
organization could be swept aside and in its stead one or a few officials 
endowed with authority and charged with responsibility in each 
county, the beneficial effects could not fail to be most marked. If 
the people, individually or in a representative capacity, could immedi- 
ately place their finger, so to speak, upon the man responsible for the 
discharge of public duties we should have no more political juggling 
and the passing of responsibilities and duties onward in an endless 
chain. 

The sixth proposition, that continuous employment is more condu- 
cive to efficiency than temporary employment, finds its an ithesia 
in our present annual or semi-annual junket which we call "working 
the roads," It is so self-evident that a minor defect in a road can 
be repaired at its inception with little effort, and that if allowed to 
go on it may require the entire reconstruction of the road surface, that 
it seems scarcely necessary to urge the soundness of this proposition. 
If a small force of laborers with necessary tools and teams were em- 
ployed throughout the year on the roads it would not cost any more 
money than to call out a small-sized army of road hands twice a year, 
and would not only result in quick repairs where needed but would 
also insure that the most work would be done at the places where it 
was most needed. The force would be small, mobile, trained, inter- 
ested, subject to effective disciphne and altogether infinitely more 
efficient than the unwieldly forces now employed. 

The seventh proposition, which calls for appointment rather than 
election and for the holding of office durii^ efficiency instead of for 
fixed terms, is designed to attract to the work men who look upon 
road-building as a life profession or occupation. A good engineer 
may be a very poor politician and a good politician may be a very 
poor engineer, but in a contest in which votes are essential the good 
politician will usually defeat the good engineer, although the position 
requires engineering ability rather than political ability. Do not 
spoil a good highway engineer or superintendent by making him cater 
to the popular fancy. If he is the right man in the right place, it 
is absurd to limit him te a fixed term, for his position is not a reward. 
The county is purchasing his services and is supposed to get value 
received, and it should continue to purchase so long as he delivers the 
goods. 

The eighth proposition, that no road is wholly permanent and that 
it requires continuous upkeep, is intended to impress upon legisla- 
tors and administrative officials the necessity for making adequate 
financial provision to care for roads, no matter how costly or effi- 
cient their construction. A house is not permanent without repair, 
a railroad track is not permanent without repair, then why should 
public funds in a large amount be expended in road construction 
which, without adequate maintenance, may deteriorate to the extent 
of 50 per cent in a few years. It would seem almost a reflection upon 
your intelligence that I should urge upon you these conclusions which 
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uo generally understood aod accepted, were it not for the fact that 
ff acceptance is very largely in theory and not in actual practice. 
Sie lunth proposition, that caeh is a much more satisfactory form 
I than labor, is put forward as a protest against the continued 
ibing that old heirloom known as "statute labor." If A owes B 
md B has the option of collecting that $10 in cash or taking the 
mt out in labor which A shall select and which is totally unfa- 
ir with the character of work which B requires and which would be 
l-independent of any control by B, we should consider it very 
td business judgment if B were to accept the payment in labor 
I of cash. If you provide an elBcient highway engineer or 
/ superintendent with a modest amount of cash and let him 
t competent, efficient laborers, he can quadruple the eEfective 
■j3 obtained by the same number of laborers under the old statute 
tn. I know that there are sections of country where it is almost 
Baible to collect a cash tax. A certain amount of discretion might 
ich cases be entrusted to the county authorities to accept pay- 
t in labor. 
i tenth proposition, that state agencies which may be used in 
s of pubUc improvement should be so used instead of in com- 
'al undertakings, is directed partially toward the convict labor 
ion, and is based upon the assumption that offenders against 
ie^ owe a debt to society which should be paid in such form as 
II most benefit society, and the further assumption that honest labor 
'^nld not be discriminated against through the sale or disposal of 
*utft8 created by criminal labor. The practical application of 
proposition would mean the employment of convicts in road- 
ong, the preparation of road materials, or in other works of public 
rovement so far as practicable. This proposition is intended 
9 to emphasize the necessity for correlation of the States' various 
' fl in the interest of road improvement. For example, a State 
it should be helpful in the selection and location of road mate- 
) the laboratories of state universities should be useful in the 
J of materials, the university staff should be helpful in the 
g of theoretical instruction and in many cases in practical eicten- 
t work, state bureaus of statistics and agriculture should be 
tful in accumulating essential data for the road improvement work 
ue State, and state civil service commissions should be of very 
( use in the inauguration and conduct of the merit system in the 
; of positions requiring technical or practical qualifications and 
irience. 

"be subject of road economics is entirely too tar reaching to be 

t&tely treated in one paper, and I consider it more advisable 

isent to you these fundamental considerations than to attempt 

died and general treatment of the whole subject. You can 

■fly see that under the first division of the Kubject as I have out- 

1 it, there yet remains a great field for analysis and discussion 
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in the detailed application of systems of finance and taxation and in 
the organization and working policies of highway departments for 
state and local work. These, I trust, may be dealt with in due time 
by others, although 1 may say that it is my purpose to pursue the 
subject further as one of the projects of my division in the United 
States Office of Public Roads. 

The second di\ision of the subject to which I referred brieSy in 
the opening paragraphs of my paper and which relates to the efficient 
and economical management of the actual work of construction ifl 
important enough for a separate paper. I have pointed out a few 
examples to show you what this division of the subject compriaee, 
but it is manifestly impossible for me, in the space allotted, to take 
up the second division even in a general way. The time b faat com- 
ing, however, when only those contractors and those officials and 
engineers in charge of force account work who devote attention to 
the economics of actual construction can obtain material success. 

The Chairman : There will be a meeting of the Executive Com- 
mittee of the American Road Congress, at 3 p.m. Wednesday, 
tomorrow, in room 326 Georgian Terrace Hotel. The purpose of 
this meeting is to give hearings to delegates from cities desiring next 
year's Congress, and the committee requests that all those who are 
interested in this meeting will please be present. Next will be a 
paper entitled Educational Field for Highway Departments, by 
Dr. Joseph Hyde Pratt, State Geologist ot North Carolina. 

EDUCATIONAL FIELD FOR fflGHWAY DEPARTMENT 

By Joseph Hyde Peatt 
State Geologist and Highway Engineer 

There is imdoubtedly a wide field of work for all highway depart- 
ments in an educational line, regardless of the length of time that 
the highway department may have been in existence or the actual 
amount of work that it has accomplished. I do not believe that 
any State highway department has at the present time absolute 
control of the location, construction and maintenance of all high- 
ways within the borders of its State, but, on the contrary, there are, 
besides the State highways, county and township highways. Over 
these latter systems, the State highway department would probably 
have, in moat cases, no actual control but would simply act in an 
advisory capacity. In many States individualism and sectionalism, 
as opposed to what might be termed a State-wide community spirit, 
ore at the present time a po^tlve detriment to the general sdvanoe* 
ment of the State. This ia particularly true in connection with the 
public road movement of many of our States. It is exceedingly 
difficult to get the members of our general assemblies to con^oer 
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the road problem as really a State-wide one, and although in many 
States there have been organized very efficient State highway depart- 
ments, they have been limited in their power and limited in the roads 
that they can control. 

For these reasons the work of a highway department is sometimes 
very greatly handicapped, and its efficiency very materially reduced. 
These conditions can only be remedied by bringing our people into 
a fuller realization that pubhc road construction is a business prop- 
osition and that the best results can only be obtained when their 
location, construction and maintenance are under the supervision 
of a competent head. To accomplish this it is necessary that the 
people be informed of existing conditions, the need for changing these 
conditions, how it can be accomplished and the benefits that will 
result to the State. 

The educational work that can and should be carried on by high- 
way departments readily divides itself into three groups: 

I. Educational work as it relates to the employees of the highway 
department. 

II. As it relates to county and township road officials. 

III. As it relates to the people of the State. 

I. I believe there is very great need in many highway departments 
for the engineers connected with them to be in closer touch with 
each other and the head of the department. It seems to me thatat 
least once a year there should be a general meeting of all the State 
engineers and superintendents to be held at some suitable and 
convenient point in the State, where they would have the opportunity 
of bringing before the meetii^ problems that have come up in con- 
nection with their individual work and upon which they desire in- 
formation and assistance. General instructions should be given at 
such meetings by the State highway conmiissioner or engineer as 
to the general poficy of the department and the character of the work 
that they wish to accomplish. I believe that by so doing, the effici- 
ency of the work of the department will be increased and the engi- 
neers and superintendents themselves will take a more hvely and a 
keener interest in seeing that the work accomplished is of the very 
highest order and that the part of the organization under their 
administration is the most efficient. 

For such a conference there is no reason why all the engineers 
connected with the department should not get together, because 
they can be ordered to attend by the commissioner, and such attend- 
ance should be considered as part of their official duties, and all 
expenses incurred by the engineers should be borne by the highway 
department. It is not a bad idea to have in attendance at such a 
conference some engineer of national reputation to address the 
members. 
■.The State highway department will find that it is necessary to 

'n and educate young men in order to develop a corps of engineers 
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of sufficient magnitude to carry on the work that is required of the 
department. A student just out from college, although having 
received the best training in the highway engineering department, 
is not a competent highway engineer, but is capable of becoming one. 
He can work weU under more experienced men, but is not in a position 
to take charge of road work at the beginning of his career, and he 
cannot develop into a competent highway engineer without working 
under and coming in contact with more experienced men. The 
meetings referred to above are of very great importance and benefit 
to this type of man, and are of very material assistance in training 
him for the work that will be required of him. 

II. The educational field of the highway department, in con- 
nection with county and township road officials, will have to be 
cooperative. As the State highway department has absolute con- 
trol only over State roads, and as the county and township road 
commissions have control over the balance of the roads, there is 
very great need in many instances for a highway department to carry 
on educational work in the counties and townships. 

In the first place, the highway department must be able to show 
that they have something to give to the county that is better than 
the county has in connection with its road work. First of all, they 
must bring the county and road commissioners to a realization 
that it is just as necessary that they have a competent engineer in 
charge of their county road work as it is for the State in State work, 
and if the State roac^ have been built in a creditable manner, there 
is not much difficulty in demonstrating this p)oint to the county 
officials. It is harder, however, to convince the county and township 
officials that it is necessary to have men trained in road construction 
to act as superintendents of their roads. It is in the app)ointment of 
superintendents and foremen that politics has played too great a 
part in road work, and to the detriment of the resulting road. These 
men should be absolutely under the control of the highway engineer, 
and, as stated above, should be men who are familiar with and trained 
in road work. 

These men need to keep up with the advancements made in road 
construction and maintenance, and in order to keep them abreast 
of the times, I believe that road institutes should be held in the coun- 
ties at certain intervals, at which time various subjects relating to 
road location, construction and maintenance should be taken up and 
discussed. The county superintendent of roads or county road 
engineer, if there should be one, should hold these meetings once a 
month or once in two months, when he will go over with his foremen 
and supervisors different phases of the road work and give them an 
opportunity to bring up any questions or problems that have come up 
during the previous month in regard to their work. The State high- 
way department should have general supervision of these foremen's 
institutes. 
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It will be found that Buch institutes will react verj' favorably on 
the foremen, and will cause them to take a much greater interest in 
their work and make them realize that they are a part of an organi- 
zation which is building up their county or district. One particular 
feature that is constantly needing development, and regarding which 
supervisors and foremen need constant instruction, is in connection 
with the maintenance of their roads, and at these institutes instruction 
and directions can be given as to how to repair temporarily serious 
breaks on bridges, culverts or the surface of the road, so that the road 
is made passable until the superintendent can be notified and a force 
of road men detailed to make the permanent repairs. 

Those connected with the construction of pubhc roads are like 
any other set of men, in that if they can be made t^ have a personal 
interest in their work, they accomplish more and with better results, 
I believe this personal interest of the road men is of as great or greater 
value in connection with building roads as in any other kind of work, 
inasmuch as the question of the disposal of dirt and rock in grading 
is so dependent on the road men themselves that they can very often 
waste a lot of dirt and also a great deal of time unless someone is 
standing over them constantly directing each individual man's work. 

The highway department should supply books of instruction for 
the superintendent, foremen and supervisors, and if used in con- 
nection with the institutes they will very materially increase the 
value of the institute and the efficiency of the men. I have found 
that the information which it is desired to convey to the road engi- 
neefs, superintendents and foremen is perhaps better supplied by 
abort pamphlets on the different subjects than by trjnng to bring 
it all under one book. Thus the highway division of which I am 
director has published a series of Good Roads Circulars tor the use 
of the engineers, superintendents and foremen of North Carolina 
on the following subjects: 

Dirt Roads and Their Maintenance. 

Su^estions to Road Officials Concerning the Construction and 
Drainage of Public Roads. 

Construction of the Sand-Clay Road. 

Status and Duties of the Road Engineer. 

Economics of Convict Labor in Hoad Construction. 

Organization of Road Forces. 

The Use of the Abney Hand Level, 

Construction of the Split Log Drag. 

Culverts and Small Bridges for County Roads. 

At least once a year State highway department should call an 
open meeting in each county, to be held at the office of the county 
or road commissioners, for the purpose of affording instruction relative 
to matters pertaining to road and bridge construction and mainte- 
nance, and one of the State highway engineers should be detailed to 
conduct the meeting. Upon receipt of such notice from the State 
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highway department, the county commiasionerB shall call Buch meet- 
ing on the date set by the State highway department and shall be 
present themselves and notify the county engineer, the road officials 
of each township and the county road superintendent or district 
road superintendents to be present at such meetings in person. Each 
of the road officials thus notified to attend shall be paid the regular 
per diem allowance and expenses in the usual manner for the actual 
time in attendance at such meeting. If the above is incorporated aa 
part of the official duties of the State highway department, it becomes 
obligatory upon them to caU these meetings and also makes it obli- 
gatory upon the county officials to attend. 

Once a year there should be held a good roads institute, either in the 
office of the State highway department or, preferably, at the Stat« 
university or other State institution, where a course in highway 
engineering is given. At sucb an institute, which should be held 
for at least a week, aU county and township engineers and superin- 
tendents should be obhged to attend as part of their official duties. 
The program for the institute should be worked out by the State 
highway department in cooperation with the State educational 
institution, if the institute is held at the latter place. It will be found 
that as these institutes are carried on from year to year, they aoon 
become clearing houses for all road problems of the State in which 
they are held, 

Koad officials should be encouraged to subscribe to one or more 
road magazines. 1 believe it will be found very efficacious for the 
counties to subscribe for these magazines and have them sent to 
their road officials. 

III. In some States the educational work that a highway depart- 
ment can carry on in connection with informing the people of the 
State as to the road situation, is the most important phase of edu- 
cational work to be done. As we all know, the status and life of a 
State highway department are dependent upon the people, end 
such a department can only live and develop as it is able to show 
to the people that it is efficient and of economic value to the 
State. 

Where we have the three sets of road officials — State, county and 
township — in charge of different portions of a State's system of 
roads, there is more or less con6ict between the county and township 
officials and the State officials, and this is apt to engender a feeling 
of antagonism against the State department. This will always be 
the case until our people, as a whole, reahze that the welfare of the 
State must come before that of the county; the county before that of 
the township; the township before that of the community, and the 
community before that of the individual family. At the present 
time, in many States we are apt to consider thirds in reverse order to 
what I have just mentioned, We cannot afford to develop a c(HU|^h 
at the expense of the State. ^^H 
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I believe that a State highway department should show to the 
people of a State the work it is doing, what it has accomplished and 
H'hat it expects to accomplish. This can be done very effiectiveiy 
hy illustrated lectures to be given at the eouoty seats, and by the 
publication of reports, giving a description of the work done during 
the previous year. These should be illustrated, and in this connection 
it will be found that cooperative work with counties can be very 
advantageously carried on by illustrating in the reports the best 
work that has been done in several of the counties, giving in con- 
nection with the illustrations cost of the construction work. It 
will be an incentive for county officials to try to see that they get the 
best results at the least cost. 

In many States, counties and townships have been authorized by 
the legislature to issue bonds for road construction. In some States 
the State highwy department has the supervision of the location 
of the roads which shall be built after the bond issue. In other 
Stato the whole control of the expenditure of the bond issues is left 
to the local authorities. In this case the State highway department 
could only act in an advisory capacity. They should, however, 
try in every way to give assistance to the local road officials, not 
only in the location of the road, but in its method of construction. 
This will be accomplished largely by educational methods. This 
can be brought about by consultation of engineers of the State high- 
way department with the local road officials. In giving advice 
regarding the location, they should explain in detail their reasons 
for the location made, and show how, in the end, it makes a cheaper 
and better road. They should assist in the determination of suitable 
surfacing material and advise the local officials as to the most suit- 
able and economical material available for their use. 

Instruction by means of publications and conferences should be 
given local road officials in regard to bridge and culvert work. Speci- 
fication blanks can be prepared for distribution amongst the counties 
on request. 

In constructing a system of improved roads in any State, there 
will probably not be over 50 to 75 per cent of the roads that will 
have bard surfaces, and the balance will come under the head of 
dirt roads. In some States 60 per cent of the roads will be dirt 
roads. For this reason it is a good policy for a State highway depart- 
ment to give serious consideration to the care and upkeep of the 
dirt road, and they should call the attention of local road officials 
to this and give them instruction as to the maintenance of such roads. 
Circulars can be prepared and distributed to advantage amongst 
the people of a State, describing the system of improved roads and 
calling attention to the dirt roads leading to them, and how, by a 
little thought and care, these dirt roads may be kept in hard, good 
condition the greater portion of the year. I do not believe any of 
OUT State highway departments are giving sufficient thought and 
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coosideration to the dirt road, and I am confident that a great dc&l 
of good can be accomplished by these departments giving more heed 
to this kind of road and instructing road officials as to their con- 
struction and maintenance. 

It is just as necessary that men skilled in road work have super- 
vision of the construction and maintenance of the dirt road as the 
dirt road. I do not believe it is putting it too strongly to say that 
one-tenth to one-fifth of the time and labor expended in all our Statee 
in public road work is absolutely wasted, and this t3 practically 
true of the amount expended in connection with the dirt road. The 
State highway department should consider it one of their duties to 
give such instruction as may be necessary to enable the people to 
save this enormous amount of money that is now being wasted each 
year. 

With the advent of the automobile traffic conditions on the public 
roads have been very materially changed, and not only is it necessary 
for the Stale highway department to make a thorough study of these 
new traffic conditions and the effect of these new vehicles on the pub- 
lic road, but it is also necessary for the department to give instruction 
and advice to the users of these vehicles, as to the effect of such 
traffic on the roads and why it is neceaary to legislate in regard to 
their use. The passage of laws regulating traffic will not be sufficient 
to control it for a great many years unless the users of the road are 
educated as to the need of such traffic regulations. Therefore 
circulars should be prepared and distributed, discussing the speed 
laws, method of passing vehicles, the rights that the users of vehicles 
have on the public roads, and the license fees or tax required of all 
users of the roads. I believe that as we are able to inform our people 
in regard to the pubhc road, that it belongs to all the people and not 
to any one class of users, and that the laws and regulations regarding 
the use of the public roads are passed in order to make the road of 
greatest service to the greatest number of people, that such regu- 
lations can soon be enforced with but little difficulty. 

The new traffic conditions have increased the dangers of a traveler 
on the pubhc road, and I think the highway departments should begin 
to take up a plan of educational work that has been inaugurated, 
by the railroads, that is, "Safety first." Pamphlets should be sup- 
plied to users of the road, cautioning them in using the road to give 
first consideration to the safety of other users of the road, and there- 
fore be careful in passing other vehicles and in rounding sharp tuma. 
If all would cooperate and have the pubhc's interest at heart, the 
accidents that occur on our public roads could be reduced to a mini- 
mum. Each year there are an enormous number of accidents at 
railroad crossings, some of which are due to carelessness of the 
driver, others to the bad condition of the crossing, and some due to 
negligence of the railroad. Here again is an opportunity for i* 
State highway departments to do very efficient educational i 
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Have warniag notices posted at railroad crossings. Have cards for I 
distribution, cautioning all users of the road to take extra precautions 
in crossing railroad tracks. Tiie greatest good, however, can be 
accomplished by working out a standard plan of crossing for a raU- 
road, when an overhead or underground crossing is not possible. 
Do not approach a railroad crossing on a grade of over 4j per cent, 
and if possible, for 15 feet each side of the rails themselves have 
the road level. Then keep the road-bed smooth and hard and the 
space between the tracks flush with the rail. ' 

In order to carry out this, it will be necessary to obtain the co- 
operation of the local road officials and the railroads. But as it is , 
right in line with the "safety firet" movement of the railroad, Uttle , 
difficulty should be encountered in obtaining their cooperation. 

In many States the governors are issuii^ proclamations for civic 
days, and usually one of these days in known as Good Roads Day. 
Here the State highway departments have a splendid opportunity 
of getting in direct contact with those people that have the welfare 
of the stale at heart. The departments can assist the communities 
in arraugiiig programs for good roads days and furnishing lectures as 
far as possible, 

One other phase of educational work that is, perhaps, as important 
as any thus far discussed, is that of constructing a sample of model 
road in those sections of the State where there are no good roads and 
the people are not aroused to their need of them and the beneficial 
results that can be derived from them. The construction of a quarter 
to a half a mile, or even one or two hundred yards of good road in 
such a community will often be the means of arousing the community 
to a realization of what they need, with the result that they soon 
work out a plan by which they can obtain a system of good roads. 

Tub Chairman: The discussion of Dr, Pratt's paper will be 
opened by our friend from Oklahoma, Col. Sidney Suggs, State 
Highway Commissioner. 

Ms. SnoGs: Mr. President and Delegates: In opening this discus- 
sion, I fully realize its great importance and far reaching effect. 
It is not ray desire to indulge in theories, but will, aa briefly as 
possible, draw a practical application of the subject to the condi- 
tions which have had to be met in my State where I am best ac- 
quainted with conditions. This subject peculiarly applies to Okla- 
homa for the reason that my department has been made almost 
exclusively an educational department. There has never been as 
much as one dollar appropriated for the use of the department not- 
withstanding the creation of the department was provided for in the 
co natitution in a clause which reads, "The legislature is hereby 

jcted to create a department of highways." 

[ waa president of the Indian Tenitory Good Road^ Association 
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while W. R, Goit was president of the Oklahoma Good Hoada i 

elation. After Statehood, the two associations were consolid&ta., 

we began activ'itiea with the formation of the new State, a legis- 
lative conunittee was appointed to meet with the constitutional 
committee on highways. The constitutional provision requiring 
the creation of a department of highways was the result of the work 
done by the legislative committee. The first and second legislatures 
gave h'ttle or no heed to this constitutional provision, the com- 
mittee, however, was persistent, and by detei-mined and intelligent 
effort succeeded in getting the third legislature to vitalize this pro- 
vision of the constitution. 

The vote was close, in fact, State Senator Pat Gouilding who is 
now serving on the Capitol Building Commission, changed his vote 
in order to vitalize this provision of the constitution. The State 
department of highways was created, the bill provided for the 
appointment of a commissioner of highways by the governor. 
The law conferred powers upon the department and defined its 
multiplicity of duties, but it failed to appropriate as much as one 
dollar for its use. As a means of support a State license fee of $1 
was taxed against every automobile in the State, but there was no 
penalty attached to failure to pay, and the collection of this tax 
has been expensive and very humiliating to the department. 

Notwithstanding this handicap, the department has gone for- 
ward with the duties prescribed by the legislature. It has col- 
lected much valuable data and has laid out and made a map of 
over 2,400 miles of State roads, which have been submitted to the 
legislature, and which have been approved by the president and 
secretary of the State Good Roads Association, and have been sent 
to the joint committee of congress. 

The department, by dlhgent and systematic inquiry learned that 
3,300 township trustees were spending from road levies and from 
bond issues from three and a half to four millions of dollars annually, 
without the assistance or advice of an engineer. This enormous 
waste may be illustrated by comparing it with the story of the old 
lady who carried water from the spring to the chicken lot in a pan 
full of holes — the water all leaked out before she got to the chicken 
trough. Large sums of money and much energy have been wasted, 
and we are still in the mud. 

The removal of the 3,300 township trustees proved to be a diffi- 
cult task. Inasmuch as a few of these township trustees were backed 
by what we term in Oklahoma, the wrinkled tin culvert, tin bridge 
and toy tool grafters who claimed that the highway department 
was interfering with home industry. The fight for their elioima- 
tion has. I am proud to say, been fairly successful. Township 
officials in most of the townships have retired to private life and 
the rest of them are making arrangements to retire as soon as b' 
taxpayers of their respective counties take a vote upon their e" 
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he luw provides. So much for the early road history ^^H 
wi uiuauuiiia, and this brings us up to the present. ^9 

I fully agree with Dr. Pratt when he says there ia a wide field ^ 

of uaefiU work for aU highway departments along educational lines. 
In this connection I am pleased to report that in OklahoQia we 
have taken this proposition to the rural and high school pupils, ^ 

both boys and girls, and since the 12th of last month we have carried ^^M 
the message to 3,000 pupils, and have organized Good Road and ^^M 
Civic Clt^s in four couutiea. On the 16th and 17th of October the ^^| 
high school pupils of Seminole county built the first mile of educa- 
tional road in the State. So much interest was manifested by the 
pupils on this occasion in the construction of the road that a sched- 
uled football game was abandoned in order tlrnt they might do the 
work. The construction work was done by the student body, 
including the paying of the expenses of the engineer, the driving 
of the grade stakes, and the carrying of the chain and leveling rod. 
The width of this road is 20 feet from curb to curb, leaving a park- 
way on either side. The high school girls who have charge of the 
civic department of the wor'k, assisted the boys in setting out nut 
and fruit trees along this educational mile of road, In Stevens 
county there have already been organized 1,500 pupils and plans 
have been made to build a mile of educational road in each of the 
three county commissioners' districts. The county school super- 
intendent, Mr. A. L. Morton is taking a lively interest in this work 
and declares that the pupils of Stevens county, 8,623 in number, _ 
will build one mile of educational road in each of the seventy-five I 
school districts in the county. All work is to be done under the ' 
direction of a competent engineer, who holds a commission from ' 
the department of highways, and at the expense of the organiza- 
tion. This engineer is instructed to make plans, profiles and epecifi- 
cations, giving first the location, width of road, the drainage, the 
size and location of culverts and bridges, according to the topog- 
raphy of the abutting lands, the plans state how much clearing is 
to be done, the number of yards of earth or rock to be moved, 
together with the estimated cost of each mile; tools and material 
are to be furnished by the commissioners. When preparations are 
completed, when the material is on the ground for the culverts and 
smalt bridges, the delegates regularly elected, dressed in their work- 
ing clothes, from each school in the county, will come and do the 
work themselves under the direction of the engineer commissioned 
by the State Highway Department. Plans will be made for the 
constant dragging of the road. At the proper season the girls will 
finish the work by setting out trees along both sides of the high- 
way. Some of our nurserymen have already agreed to furnish 
trees free of charge in locahties where they cannot be gathered 
from the forest. Our State auperintendent of schools has caught 
the inspiration and will at once embrace the study of scientific road 
building in all the schools of the State. In my opinion this is a 
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most important subject, it is one, my friends, that means more to 
all the people than any other that is before the public for unbiased, 
conscientious and sincere discussion, and is well worthy of the con- 
sideration of the most progressive and brainiest thinkers of the age. 

Mr. President and delegates of this convention. I trust that in 
your wisdom you will take up the Unit System of Road OiDning, 
Improving and Maintaining, having for its slogan Safety, Economy 
and Permanence, and to establish State roads which are to be buQt 
and maintained by the State with its own resources. Let those 
resources come from prison labor, automobile tax, pipe line tax, 
telephone tax, or from any other source of revenue. The State 
can then, under the Department of Highways, proceed to lay out 
State roads along the lines of least resistance, avoid springy places, 
movable sand beds and impassable grades. These roads will natu- 
rally pass through counties, and townships, relieving the tax payers 
of the counties and townships through which they pass of the bur- 
den of building and maintaining these roads forever, from the fact 
that they at once become the property of the State and are one of 
its most valuable assets. This system would demand the organiza- 
tion of State road districts numbered in the order of their organization. 

The suggestion has been made to do away with 7600 road over- 
seers who under our present condition (not worthy to be called a 
system) are allowed $80 per annum each, or $600,000 each year 
and to substitute for the present system of warning out aU able 
bodied men and boys to work the road four days in the year or 
pay $5 in cash, the plan of collecting from each man who is sub- 
ject to road duty one-half of this amount, $2.50 and place these 
sums in the hands of the county treasurer with other road funds, 
to be divided among the county and township road commissioners 
by some fixed rule. A county road commissioner and a county 
engineer should be appointed by the commissioners on efficiency 
alone, requiring them to execute a suitable bond for the faithful 
performance of their duties, and a proper accounting for every dollar 
spent on the county roads. AU county roads shoidd be designated 
and marked county lateral roads connecting with other counties 
and built to the State roads. Township lateral roads are to be 
built, owned and maintained by township to connect with county 
roads, all State, county and township roads must harmonize. This 
system, in my opinion, will solve the road problem in each State, 
and at the same time be a great incentive to the educational con- 
struction and maintenance of all the roads within the State. 

I suggest that you appoint a committee composed of highway 
commissioners and engineers to work out a unit plan along the 
lines above mentioned and to make report to this congress. The 
result of this committee's work to be submitted to the different 
State legislatures. 

In OUahoma there are 50,000 miles of dirt roads that will be 
good 90 per cent of the time if they are properly drained, graded 

y 
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end crowned, then kept up with light wooden drags. The rural 
and high school pupils are also taught the art of building sand-clay 
I and clay-aand roads, realizing that a good foundation most be laid 
I for a hard surface or metal road, we are at least laying this foundation. 
I We have already taken up the safety crossing for railroads, the 
1 department has made standard plana that have been carefully gone 
I over and endorsed by the corporation commission and accepted 
t by a number of the railways of the Statfe. 

I In Oklahoma we are discouraging grade or surface crossings, and 
I asking wherever it is possible, overhead or under-crossings be adopted. 
I Safety First is the motto. I also agree heartily with Dr. Pratt in 
f his recommendation that all State and county engineers, together 
with road commissioners should meet at least once a year for the 
purpose of comparing notes and working out problems that present 
themselves in comiection with their individual work. This organi- 
zation should, in my opinion, extend to the States so that all road 
I work could be harmonized. Some may disagree with me when I 
kasBert that no standard plans can be established for the building 
I or maintaining of earth roads. This, I contend, is absolutely im- 
' possible from the fact that we have so many different kinds of soU 
to contend with through which the roads pass, so we, in Oklahoma, 
have decided to make the best we can out of what we have, and 
we beheve that a well drained, well graded and properly crowned 
road, kept up by the frequent use of the wooden drag, is the best 
road for the hoof or the wheel, at least, it ia much better than a 
poorly built and poorly drained hard surface road, and is much 
easier and cheaper to maintam. 

With your peiToission I want to go on record as saying that it 
requires more brains, more efficient engineering and more patience 
to build a good dirt road than it does to build almost any kind of 
a hard surface road. I mean the building of a road that will some 
time in the future be the substantial and everlasting foundation of 
a hard surface road. I tell my people in every community that 
I visit, that some day the government wOl organize and begin the 
builf^g, owning and maintaining of a system of highways, and we 
must be able to turn over to them a good foundation for their road, 
and urge every community to take great pains with their engineer- 
ing and construction of every mile they build, no matter whether 
it be a State, county or township road. Then, if it is ever used 
for a hard surface road, they will be consoled by the fact that they 
will have at least the best road that can possibly be built out of 
the material at hand. One can hardly hnd a road 5 miles in 
length, without coming across 100 and possibly 200 feet of road 
that is always good, no matter what the rainfall is or the traffic 
along this particular road. Why is this? I have often put this 
question to road overseers and road commissioners, and then had 
to answer that it was nature-mixed and nature-drained, now let us 
intelligently try and imitate nature's work. 
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Now, as to the automobile proposition, I believe that it is the 
duty of all automobile manufacturers' associations and all auto- 
mobile owners to take up automobile legislation. They should be 
interested more than any other class in the building of good roads, 
especially as to the conservation and preserving of the roads over 
which they travel and the duties of the drivers as to the passing of 
other vehicles, turning sharp comers, in fact, everything pertaining 
to the life of the automobile and its traffic, and those interested in 
road building would prove to be great allies in assisting in getting 
such legislation as will be effective. This is a matter which con- 
cerns not only the driver of a 60-horse-power car, but down to the 
poor fellow who is walking with a stick along the public highwa3r8 
and is liable to be nm down even by the most careful driver. 

The Chairman: Next will be a paper entitled "The Extent to 
Which Engineering Schools Should Devote Attention to Highway 
Engineering Instruction," by Prof. E. J. McCaustland, Dean of 
the School of Engineering, University of Missouri, Columbia, Mo. 

THE EXTENT TO WHICH ENGINEERING SCHOOLS 

SHOULD DEVOTE ATTENTION TO HIGHWAY 

ENGINEERING INSTRUCTION 

By E. J. McCaustland 
Dean, School of Engineering, UniversUy of Missouri, Columbia, Mo. 

The extent to which engineering schools should devote atten- 
tion to any particular phase of instruction should depend in a great 
measure upon the recognized importance of that phase of engineer- 
ing when considered in connection with the economic and social 
life of the people of the State and nation. 

This does not mean an importance measured solely by the amount 
of public interest at any particular time, for such interest is often 
aroused in connection with matters which are of only minor impor- 
tance. It does not mean an importance measured by the oppor- 
tunities for men to secure remunerative employment, although such 
reason should not be wholly ignored. Nor does it mean an impor- 
tance measured by the amount of public moneys expended, for it 
is a matter of common knowledge that money is at times lavishly 
poured out for very inconsequential, trivial or temporary purposes. 
What it does mean, however, is an importance having its roots in 
those essential matters which function so largely in extending and 
enlarging the field of human progress, development and ultimate 
happiness. Such matters are, the extension of education, nurture 
and development of religious and social life, the promotion of ease 
and comfort of living, and in a word, everything which helps to 
advance civilization. 

Much has been written and spoken on the relation of good and 
bad roads to illiteracy and on the restrictions in the way of religious 



HIGHWAY ENGINGEBINO INSTRUCTION 77 

growth and social development in communities brought about by 
impassable country roads. These relations and restrictions are 
80 clearly and so generally understood that it is only necessary to 
mention them in this connection. No one will deny their truth ' 
and their overshadowing importance. 

Gaged then by this final standard, highway engineering should 
have recognition in any scheme devoted to the training of civil 
engineers. 

The question of the amount and character of such special recog- 
nition depends, of course, upon the fundamental plan of organiza- 
tion of the civil engineering curriculum under consideration. 

The foundation work in the mathematical and physical sciences 
as commonly included in civil engineering courses is admirably 
adapted to furnish the necessary and sufficient basis for an excel- 
lent training in highway engineering. This fundamental science 
training involves, among other things, specific preparation in the 
fields of surveying, chemistry, geology, and economics. For the 
highway engineer there is need of special concentration on all of 
these subjects in order to enable him to make the apphcation of 
their underlying principles to the practical problems he will meet 
in his professional experience. This "special concentration" may 
be embodied within the limits of a very few credit hours, and everj- 
course in civil engineering should make provision for it. 

In courses of elementary surveying and in railroad curves, land 
surveying and railroad location afford the practical problems and 
furnish the ultimate purpose for the course, so far as such purpose 
is purely practical. But railway location is highly specialized, and 
the attention of the etudent during his study should be called by 
way of contrast to problems of highway location. Similarity in 
the problem should be made clear, and contrasts emphasized for 
further study. Train resistance, compensation of curves, and cross- 
sections of roadbed for railroads are very different problems from 
kinds of traffic, ruling grades, sight distances and maximum curva- 
ture on highways. Many highway locations have been spoiled by 
railroad engineers who could not adapt their knowledge to the 
demands of their problem. It is for the schools to train their men 
to "sense" their problems before they attempt a solution. This 
can be done only by "special concentration" as noted above. 

In chemistry, the under graduate student in highway engineering 
should have a very specialized course in organic chemistry, ele- 
mentary in its nature, but concise in its application with reference 
to the principal series of hydrocarbons. He should know how to 
interpret properly, if not himself perform, all the standard tests 
on bituminous materials and he should be able to judge fairly of 
the proper field for the use of road oils both for binding material 
and as dust palliatives. 

Bituminous materials are growing tn favor and in extent of use 
every year for roads and pavements and scores of practicing high- 
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way engineers are entirely ignorant of the characteristics of such 
materials. They purchase at random, manipulate by trial, and 
wonder why their roads fall to pieces. 

All men being trained as civil engineers should have a ^neral 
course in geology and for highway engineers this should be followed 
by a special course dealing with the origin, nature and physical char- 
acteristics of soils. Since by far the greater proportion of the roads 
of the country are now, and for a long period to come will be con- 
structed of earth it is clear that the study of soils must be of prime 
importance. In most road building the soil is to be compacted 
to furnish a foundation, and in all road foundations drainage must 
be accomplished. A knowledge of the nature of the soil therefore 
must precede any satisfactory design or construction. It is not 
necessary to allot much time in the curriculum to this subject since 
a fair laiowledge of chemistiy, physics and general geology will 
enable the student to "read it up" with ease, but its importance 
should be emphasized in the mind of the embryo highway en^eer. 

A general course in economics is the necessary part of an engi- 
neers training and the highway ei^neer should be made familiar 
with the subject of trade and transportation as a whole, and with 
highway transportation as a special field. He should also become 
familiar with methods of financing highway construction such as 
bonding, general and special taxation and the like. He should have 
some knowledge of the laws governing the inauguration of public 
work, the advertising for bids and the letting of contracts, the 
guaranteeing of quality and the essence of contracts. 

It is of interest and value to the highway engineer, but probably 
not essential, that he should be fanuliar with the historical develop- 
ment of the subject of highway construction. If he is to carry weight 
as an advisor in public mattei-s, the possession of historical per- 
spective could not tail to give emphasis and support to his expressed 
opinions. 

Finally he should have opportunity to make special study of road 
materials in the laboratory. Sands, cements, mortars, stone for 
road metal, bituminous materials and all other substances that 
go into the construction of highways should become more or less 
familiar to him through actual manipulation. 

Now all these various lines of study aa above recited, should 
not require any great amount of time if the student has previously 
been given a fundamental training in the subjects mentioned. Since 
practically all the civil engineers in the schools of the country are 
trained in the elements of surveying, chemistry, geology, economics, 
history and materials of construction, the additional training needed, 
as outlined above, can no doubt be included within a total of two 
or three credit hours for two semesters or four to six credit hours 
in all. A credit hour means a lecture, recitation or laboratory 
period per week for the half year. Actual practice in the schools 
varies very widely throt^hout the country as shown by the fol- 
lowing tabulation. 
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The Chairuan: We will now listen for a few momenta to Mr. 
Phil Mitchell, from Illinois. 



Mil. Mitchell; I came down here in connection with my asBO- 
ciate Mr. Woodcock, who is Secretary of the Rock Island County 
Highway Improvement Association, of which I have the honor to 
be President, to Icam something at this meeting. We make no 
pretense to scientific knowledge of roads. We know that in our 
county we have very poor roads and we are ambitious to improve 
tbem. Rock Island County is comparatively a small county in 
area, but it is a rich and fertile county with a population of about 
75,000. I merely wish to state what we have attempted to accom- 
plish in our community toward getting good roads. We made a 
vigorous campaign, we visited every township in the county and 
argued the issue of $1,000,000 worth of bonds for the construction 
of 131 miles of roads which had been selected and designated by 
our Board of Supervisors, and nobody as far as I ever heard, objected 
to the roads that were selected. They were deemed a wise selec- 
tion. Our object was to provide ways and means of building those 
roads. When I was elected to the Presidency of this Association, 
I was appalled by the magnitude of the proposition. I did not see 
how anything could be accomplished and thought we would simply 
go as we had been going for the last 50 years, electing incompetent 
road commissioners or supervisors, one of whom would plow a ditch 
on one side of the road and turn over a little soil there and then 
the next commissioner would come along and turn it back again. 
That ia about the way we had been going along in the past. We 
made an earnest effort in favor of these bonds of a million dollars 
which were made legal. It was made possible to legally issue them 
by means of the Tice Law which our good Chairman here, who ia 
a member of the Illinois State Highway Commission and Mr. Bradt, 
who is also here, can tell you more about than I can. I wish to 
say in this connection that both these gentlemen and the other 
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two members of the Illinois Highway Commission gave us most 
efficient assistance in our campaign, coming to our meetings, not 
arguing particularly for any special bond issue, because that was 
out of their province, but giving us information as to the kind of 
roads we should have and how they could be gotten. I am very 
sorry to state that we were imable to succeed in our campaign and 
we feel as though we were stabbed in the back by the efforts of our 
Board of Supervisors. We have 35 members of the Board in our 
county, and when we presented this proposition for bond issue 
before them, after it had been thoroughly discussed and canvassed 
and published throughout by the papers in every township in the 
county, we went before them and asked for this million dollar bond 
issue and they went into secret session and then beat the propo- 
sition. Now the only question we wanted was for the Board of 
Supervisors to agree to leave this proposition to the people, and if 
it had been beaten at the polls, of course, we would have submitted 
with good grace. But we did not submit with good grace to the 
manner in which it was withheld from the ballot. There is no 
sentence the great Lincoln ever uttered probably that has been 
quoted oftener than this, " Government of the people, for the people 
and by the people." That was all we asked in this proposition, 
that the people should pass sentence on whether we should or should 
not issue these bonds, and we were deprived of the privilege of 
voting on that proposition, but our Association is still very much 
alive, as evidenced by the fact that Mr. Woodcock and myself are 
both here to seek information along lines leading to the ultimate 
construction of 131 miles of good roads in Rock Island County. 
Now the cost to the farmers there was comparatively little. I 
have a farm and it would have cost me $10.82 a year on the first 
year for these bonds, which would provide for the issue and retire- 
ment of $50,000 of bonds every year and graduaUy that tax would 
become less; probably it would not become less in a way because the 
building of 131 miles of roads in our county would be such an object 
lesson that the work would be extended and we would get more roads, 
but that is what we attempted to accomplish. 

The Chairman : Is there any further discussion? Remember the 
annual banquet this evening at the Kimball House. You can secure 
your tickets at the office. This completes the program for the 
morning session, and we will now take a recess until 2 p.m. 

November 10, 2 p.m. 
Mr. Page in the Chair 

The Chairman: Gentlemen, in the movement for better roads 
throughout the United States, we have experienced a great many 
vicissitudes. One of the greatest drawbacks, in my judgment, whien 
has confronted our work, has been petty politics and a poor selec- 
tion of the proper man to take the responsible positions. We all 



HOW TO TAKB THE 1 



> OUT OF POLITICS 



81 ' 



remember a few years ago, when politics throughout the country 
changed, there were six States in the Union whose change of the 
political parties brought about almost a complete chauge, in even 
the technical positions in the Highway Departments of those States. 
Men that had bad years of experience in engineering work and had 
learned local conditions and become of real value to the public were 
thrown out of office simply because of their afiiliations with a cer- 
tain political party. Now in the government service we are abso- 
lutely free from politics aa far as our road work is concerned, and 
1 think that Mr. Wales, who represents the United States Civil 
Service here, will tell you that there are few of our engineers who 
would take the poBitions they do, at the salaries the government 
pays, unless they were assured that we were free from politics. We 
have this attemoon the cooperation of the United States Civil 
Service Reform League which Una done so much to apply the merit 
^rstem to public sei-vice work. There is no branch of public serv- 
ice work where we need the cooperation of the Civil Service Reform 
League more than in the work of bettering our roads, and it is my 
great pleasure to introduce Mr. Richard Henry Daua, President of 
the National Civil Service Reform League, who will preside this 
afternoon. 

Mr. Dana takes the Chair. 

The Cmaibuan : Mr. Prtsideid, fellow dtitcna and merubcrn of tht I 
CoTninea: The subject of my address this aftenioon is how to taka^^J 
the roads out of politics. 



HOW TO TAKE THE ROADS OUT OF POLITICS 

By ItifiiARD Hbnrv Dana 

Premiient, National Civil Service Hefonn League 

The chief motive that impelled civil service reformers to devotel 
. their energies to the adoption of the competitive merit system for 
Ksovemment appointments was to diminish the power of the political 
■Soas by taking out of his hands the unrestricted patronage of ap- 
f pointive oSice. The so-called "spoils" system was not only inju- 
rious to the efficiency of the government but it created an army of 
politick workers, thus building up an enormous political "machine," 
active in politics all the year round and often opposing the interests 
and wishes of the people at large. Before such an army of trained, 
dJsdpUned, well-generaled party workers, paid out of government 
funds, the ordinary citizen was ae helpless as a mob in the face of 
a. fMular army. 

What about the size of this army? Altogether, countir^ the fed- 
Bral oervice and that of all other branches of government — city, 
(OtiDty and State— within the United .Slates, the total number of 
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persons is over 800,000 and the total salary something like $700,- 
000,000 a year. But for civil service reform this would all be an 
enormous poUtical standing army, and this stupendous annual sum 
of money would be all used to influence primaries, caucuses, con- 
ventions and even elections. Hardly more than one-third of this 
army and salary is controlled by civil service rules and laws. The 
rest is in politics. 

The improvement of the civil service was at least in the earlier 
days considered more as a by-product than aa the main purpose of 
the reform. This by-product has become more and more important 
as we have advanced. It has been proved ofBciaUy again and again 
that the government work is far better done by fewer people when 
under the competitive merit system than before; for example, in 
the railway mail service, where careful records are kept, since it 
has been put under the civil service system more work is done per 
capita at more than three times the accuracy of the best record ever 
made before, and five times some of the others. It has also been 
officially computed that the saving in the federal service alone is 
about $20,000,000 a year. 

During the first fifteen years of the merit system it was applied 
mainly to subordinate positions, such as clerkships, policemen, fire- 
men, bookkeepers and the like, omitting the laborers at one end and 
the higher officials at the other. We have been very slow in extend- 
ing the system upward. Wc have extended it sideways so that 
now we have civil service laws in 9 States and about 250 munici- 
palities; downward, unskilled laborers in the federal service and 
some cities are selected on a basis of a^e and relative physical con- 
dition so that the laborers are taken out of politics and the public 
gets young, active and able bodied men. As to its extension up- 
ward, we have made considerable JirogreaB as I shall explain more 
fully further on, but for the present all postmasters with salaries 
over $1000 a year, all collectors of internal revenue and their deputies, 
all collectors of the customs and United States marshals, for example, 
are outside the civil service rules, and the same principle applies 
in the main to the civil service of those cities and state) that have 
civil service laws. As a result, while we secure better subordinates 
the head positions, in which the brains ought to be, are usually 
filled by persons without proper education, training or experience. 
This is not all. The more capable subordinates finding that pro- 
motion to these higher places is shut off from them soon get dis- 
couraged and resign from the public service. 

Still further, while the boss has been deprived of a large amount 
of his patronage, he still keeps the best paid offices and, through 
hie power over the heads of city departments and other high officials, 
is still able to give contracts, jobs, and the furnishing of supplies 
to political favorites. 

It is now one of the objects of the Civil Service Reform League 
to arouse public opinion ao as to compel Congress to allow the higher 
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poBtmasterB, the collectors, and the like, to be put in the classified 
civil service, so that such places may be filled by promotion and in 
general to extend the law upward and thus to tEd<e contracts out of 
politics. 

I shall now come to the application of the general principles of 
the reform to the experts in road construction. 

What is the condition of road construction as we see it within 
the United States? Is there not a great proportion of the work in 
the control of incompetent persons? Even where good road experts 
are employed is there not constant interference by their superiors 
to give contracts as poUtical favors, to enforce too rigidly or not 
enforce at all the specifications for political reasons, and to do super- 
ficial work about election time to deceive the people into thinking 
that a good job has been done at small cost? 

Let me state some of the advantages that come from the employ- 
ment of experts in road construction. It will save waste from poor 
plans, poor methods, use of the wrong materials, improper or in- 
sufficient Bub-drainime, or surface drainage, insufficient foundation, 
waste in the supervision of labor, loss from insufficient specifications 
and from failure to enforce good ones properly, the lack of proper 
super-elevation at curves, causing great wear both on the road-bed 
and the tires; and the employment of incompetent laborers employed 
to give influential voters, or friends of active politicians a job at 
the expense of the public at high pay; and the inability to get a 
day's work for a day's pay from those otherwise competent men 
who know that they hold their job not for what they do in road 
building, but through the political influence of the party boss behind 
the throne of the road authorities. 

The experts, especially the chief experts, hold their office as a rule, 
do they not. at the pleasure of political superiors or of superiors 
who themselves, though not active politicians, may be removed for 
party reasons or are themselves elected officials who look for a re- 
election which may depend more upon satisfying a political boss 
or packing a primary than upon securing good roads for the public, 
and is it not also too often true that the position of the expert is 
needed to cany out some party plan or complete a factional slate? 
At all events, the employment is so apt to be temporary and the 
changes are so often made even when good experts are employed, 
that continuity of policy is not carried out. Fear of removal and 
the desire to help those who have given the appointment tends to 
bring tbe expert into pofitics. No permanent career can be offered 
to younger men who enter from the lower grades of expert work; 
no hope of promotion to the upper, and as a rule it is hard to get 
the men of the best ability to leave well-established work with 
private persons or corporations, for the uncertain and sometimes 
distasteful work of public employment. It soimda more funny than 
fiction when we read the truth from this year's report of James W. 
Csbome, Special Commissioner to investigate the New York State 



84 



AUERICAN ROAD CONGBSBS 



I 



I 



Highway Department, that the inspectors to paas on contract work 
were some of them barbers, tailors, prize fighters, bartenders and 
bakers, and, as might be supposed, that their inspection " was totally 
inadequate." 

But even supposing that the experts from top to bottom are 
appointed absolutely free from poUtical favoritism of any sort and 
are men of good ability, their powers are limited. To be sure, some 
road commission for the time being, here and there, may be found 
that will not interfere with their experts, but as we have seen again 
and again, the experts are subject to the direction of the non-expert, 
political or semi-political boards, or elective officials, and have to 
submit to the superior authority which can put a joker into a con- 
tract; modify the specification; order poor work to be accepted, or 
good work to be refused on the payment or non-payment of political 
contributions, or the possession or non-possession of political influence. 

As an illustration we have the case of the New York State Road 
Construction, and nothing was more evident in the investigation 
than that in many cases the experts were entirely opposed to the 
action of their superior ofRcers which they had no power to prevent, 
and it was contrary to official discipline to expose to the public the 
various methods that were used for giving contracts to influential 
politicians, or for security; political contributions at the threat of 
holding up pay for work done. 

But someone will say, if we leave road building wholly in the 
hands of experts with independent tenure of office, we are not hav- 
ing local self-government; we are interfering with the representatives 
of the people and choking off the expression of public policies. We 
must admit that if we should make our experts complete despots 
that there would be a great deal of truth in these objections. Can 
we not, however, find some line of demarcation between the two 
extremes? I think we can. The representatives of the people, the 
policy determining executive or board or legislative body should 
decide upon the general public policies as to the amount of appro- 
priations, just where good roads are to be built, aft for example 
between which towns and cities, or what general principles of choice 
are to prevail, but. on the other hand, the powers of the experts 
should be supreme in the operative sphere as distinct from the policy 
determining. The operative sphere should include the full control 
of t.he preparing and awarding contracts and the enforcement of 
specifications; the control of labor; and the purchase of supplies, 
and everjfthing else that is necessary for securing the best results 
at least cost to the community. The conomunity should have a 
right to say bow much they will be ta.xed and what it is they want 
done, but beyond that the community will get the best results, wili 
they not, if it will leave to experts, selected without regard to politics 
and free from the danger of political removal or interference in any 
way, the carrying out of the deUils of the plans necessary to accom- 
plish the purposes the public have in mind. The experts too should 
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be allowed freedom to sdvise aad eveo educate public opioioa as 
to public policies within their specialties. 

We then have to consider the three chief points: first, the selection 

of experts which will secure from top to bottom experts of ability, 

experience, and character; second, tenure of office during capacity 

id good behavior mid third, ample powers within the operative 

ihere. Now for the selection of the experts in any large public 

ice devoted to road building. There should be a system of 

motion from among the assistant engineers and other experts 

it would secure the highest positions when vacancies arise to those 

have shown the best abiUty and achievements, and entrance 
these lower positions ahould be through civil service exarmnations. 
here there is not found among the subordinates anyone suitable 

for promotion or where the service is new, then it is necessary to 
go outside. And in such cases there ought to be freedom to select 
experts from all parts of the country, and an ample inquiry into 
the sufficiency of education, training, special ability, and the posses- 
sion of organizing and executive faculty among the candidates. Now 
how can this be done? The adoption of the Civil Service System 
would secure promotion but no open competitive examination com- 
posed of written questions and answers of the " scholastic" kind would 
ever be suitable for the appointment of the chief experts in any 
such undertaking as modem road building on a large scale, but when 
I have said this it does not mean that the experts may not be still 
(•elected through civil service methods for the civil service methods 
SR not conjined, as too many persons take for granted, to the written 
scholastic examination conducted in the same room and at the same 
time, such as are used for the selection of clerks, bookkeepers, and 
the like. Every method known to business for the asccrtainii^ of 
the rehitive ability of various candidates that is capable of being 
systematized, that is, every method excepting that of pure favoritism, 
can be and is employed by civil service commLssions. Bench tests 
&rc used for selecting mechanics, physical competition for policemen 
uid Sremen; saddling, mounting, riding horses, and firing from horse- 
:k have formed part of the civil service examination for United 
ites rangers. For the last fifteen years men of high organizing 
" executive ability, power to handle subordinates and get on weU 
men, combined with appropriate scientific knowledge, have 
eectired for high govemmeotal positions by what is called the 
imbled investigation of caieers" conducted by civil service 
sions. Though this has been in operation for fifteen yeare, 

1 have just said, its existence is still unknown to many experts, 
statesmen, and I may say to the great majority of our citizens, and 
it is largely for explaining this method of selection and showing its 

'icability for the choice of experts in road building that this 
iper is written. Let me give an illustration, 
The otfice of librarian of the enormous Ubrary system of the city 
'' Chicago became vacant. It was found that that position was 
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classified imder tbe civil service rules. The first idea was that &n 
exception must be made and the appointment authorized at the 
discretion of the Mayor for tbe reason, as staled, that it would be 
impossible to fill the place satisfactorily by any "scholastic" exami- 
nation. The civil service commission and the civil service reformers 
of Chicago were well aware of this "unassembled investigation of 
careers" and how successful it had proved and they undertook to 
make the selection under the civil service rules. First of all adver- 
tisements were sent out over the country and eapeciaUy to all the 
journals devoted to library work, and letters were sent to library 
experts to suggest candidates. It was explained that the examina- 
tion would not consist of the ordinary sets of questions and answers 
but that each candidate should reply from his own home or office 
to a detailed inquiry as to his education, training, and achieve- 
ments in life. Then three eminent hbrarians were chosen to aid 
the civil service commission in this investigation. The three chosen 
were Mr. Herbert Putnam of tbe Congressional Library, Wash ng- 
ton, D. C, the head of the Crerar Library in Brooklyn, New York, 
and the Ubrarian of the University of Chicago. These men aided 
the civil service commission and their chief examiner in drawing up 
the questions on the experience sheets sent to the various candi- 
dates. Tbe candidates were also asked to send in any book, pam- 
phlet, or paper prepared by them on library administration or kindred 
subjects and to give the names of persons for whom they had worked, 
who would know of their successful administration. Then, after 
weeding out those who from their own statements were manifestly 
unfitted, there were sent to these former employers searching ques- 
tions which were answered in detail showing any facts tending to 
prove the possession by the candidate in question of executive and 
organizing ability, any unusually successful work accomplished, the 
possession of such temper and manners as would enable the candi- 
date to get on with other people, and the ability to handle subordi- 
nates to advantage. Each candidate was also asked to prepare a 
thesis on the management of the Chicago library system, ami to 
aid him in understanding the situation he was furnished with the 
latest official reports of Chicago relating to the library and the 
municipal budget and resources. These theses were prepared at the 
homes or offices of the candidates and sent to the civil service com- 
mission. As a result of all this investigation and the examination 
of these records by this jury of three great experts, Mr. Laegler was 
put first. As the civil service records, thus prepared, showed, he 
had been hbrarian at the Wisconsin University; had there instituted 
some methods of hbrary administration of such value that they 
were being copied by other libraries all over the country; had, when 
in another capacity, practically organized tbe splendid university 
extension work and pubhc aid given by the University of Wisconsin; 
bad gone before committees of the Legislature and explained his 
methods and secured appropriations; and had been able to train 
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his subordinates so as tu get llii^ t>eat possible results. Indeed, aa 

Putnam said to me. there was no bettor man that could be 

>und in the country not tready occupied in some better position. 

some of the non-aiisembled investigations, tbe candidates are 

juestioned orally by this expert examining board and further graded 

on personality. 

Now let mo call your attention to one or two matters. Through 
this method there was secured what every appointing officer should 
that is, a thorough investigation into the capacity of all the 
ididat«s, but a kind of investigation carried out with a degree of 
lOroughncss that we know is not exercised by appointing officers 
'en when they are free from any political motive and desire to 
icure the best results, not even by most business men or corpora- 
tions. Indeed, the art of appointing the best from a large number 
of persons for responsible positions is, by no means, as simple a one 
as many people suppose. Again, all the evidence on which tbe selec- 
tion is made is a matter of record, so that at any time the grounds 
of selection may be reviewed; an effective guaranty against favoritism, 
and the appointment ia made without the appointee's being under 
obligations to any party, party faction, or political boss; and finally 
when once appointed in this way the tenure of office is practically 
secure because the motive otherwise existing of removing an expert, 
namely, to give the appointment to a favorite, has disappeared, for 
the appointment of a successor must be made in the same way that 
the original selection was made, or else by promotion from a limited 
number of persons who have secured their positions by open com- 
petition. Then again, when the position is thus put under the civil 
service system and tbe tenure of office is secure, instead of keeping 
able men away, it is found by experience that it has attracted them. 
It hais commonly been said that you can not get able men to enter 
civil service examination, but in the words of the United States 
il Service Commission commenting on the results of such civil 
ice investigations in its twenty-ninth report; 

[^ ExaminatiODS of this character have been found lo attract men of the 
liest type. A belief in many quarters that no distinguished expert or 
SOD of nigh profeasional or ecienttfie attainments will compete in a nivil 

This baa also been the experience of municipal and State civil 

■vice commissions that have tried the system. 
I At a hearing of the Legislature in Massachusetts on a bill to allow 
of departments to be selected in tliis manner. Professors 
braine and Sedgewick of the Massachusetts Institute of Technology 
nd that they usually advise their graduates not to accept public 
fork, because it is so mixed with politics, but should these positions 

1 put under the civil service system and carried out in the way 

tove explained, they, on the contrary, would urge all their gradu- 
s to enter this kind of public service. 
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Another objection baa been made that there are not sufficient 
experts in the country to fill all the positions in the road construc- 
tion that is going on. However that may be, we can secure all 
the experts there are who are willing to undertake the work, and if 
one will just read the catalogs of the leading univeraities of the 
countiT, be will see that more and more time is given to the educa- 
tion of experts in all kinds of municipal and State undertakings, 
among which road building is one of the moat commonly taught. 
The supply of young men who can be put in the lower grades of 
expert work and make their way up, through promotion, ia very 
great. 

Some objection is raised, on what ia really a priori and theoretical 
grounds, that experts with tenure during good behavior and capacity, 
would not accept new policies. In practical operation, exactly the 
opposite is found to be the case- Not only do such experts take 
kindly to new policies, but they are foremost in suggesting and 
urging them. The expert is far more well informed as to new devices 
adopted in any part of the civilized world and to weigh the merits 
of them, than the non-expert. 

I remember, not long ago, deUvering an address before a club of 
business and professional men as to the apphcation of the merit 
system to the selection of high-grade experts. I saw one prominent 
man before me with his face set in stern disapproval from the be- 
ginning. After the address, he made the remark that "it 13 absurd 
for anyone to suggest selecting men for such positions by a scholastic 
examination of questions and answers," and wondered that ''a man 
of my position should advocate it." The truth was this gentleman 
had shut his mind up into idea-tight compartments, proof against 
the percolation of a new thought. It is this state of mind which 
prevents many people from examining into the civil serviw method 
which I have just uow laid before you. 

But after all the best proof of the pudding is in the eating. If 
this were all a matter of theory which had never been tried before, 
or perhaps only in one or two instances, I shouLI blame no man 
for considering it highly theoretical, just as old sea captains and river 
steam-boat navigators thought it was impracticable to cross the 
Atlantic Ocean in a vessel propelled by steam. Should any such 
captain continue so to think after the ocean had been crossed many 
times every year for fifteen years in succession with success and 
improved speed and economy, ought not that capt-iin to be con- 
sidered antiquated indeed? So it is with anyone who doubts the 
applicability of the civil service system to the selection of engineers 
unless, indeed, he is absolutely ignorant of how often we have crossed 
the ocean of spoils politics in safety by the advanced methods of 
the merit system. 

The first position to which it was applied, about fifteen years 
ago, was that of the supervising architect of the United States, a 
position of the very greatest importance and high salary. Then it 
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was succeaaively applied Lo the selection of the heads of many of 
the Bureaus, especially those of the Agricultural Department, for 
which positions men of high scientific education in their specialties 
and executive and urgauiziog ability were I'equired, and the success 
with which these deparbinents have been established and carried 
out ia the best proof of the applicabihty of the system. Among 
other positions I may mention that of the head of the United States 
Bureau on Road Building and Road Materials. 

lo the city of Los Angeles the enormous water supply that was 
to cost many millions was put into the hands of engineera selected 
in the ordinary way. The work was going to pieces, little was 
accomplished and an enormous amount of money had been wasted. 
Then the board in charge was reorganized and all the engineers 
from top to bottom were selected by the civil service system, and 
after that the work was accomplished rapidly, economically, without 
taint or fraud, and with the most complete success. 

Even aasistauts to the attorney-general at Washington and assiet- 
»4Uit solicitors and attorneys in States have been selected in this same 
L my ; also the chief engineer of the city of Chicago, ei^neer in charge 
of bridges, city auditor, the chief street engineer, the building in- 
spector in chief, and numerous other officials with salaries from 
t60(X) to $8000 a year, and lately in Philadelphia the chief ei^ineer 
and his assistants for the now subway tievelopment and other experts 
with salarie.s even as high as $10,000 a year, the heads of depart- 
meuts, with one or two exceptions in Colorado, the secretaries and 
chief examiners of civil service commissions in several States have 
also been chosen by this same process. 

The division engineers in the State of New York who are required 
to have charge of the construction, re-construction, maintenance, 
and repair of State and county highways are now under the civil 
service system with the full approval of Commissioner Carlisle. 

In Kansas City the chief engineer, the assistant chief engineer, 
the superintendent of streets, and some other positions have been 
Etppointed through competition, and in New York City the chief 
engineer of the board of estimate and appointment is under the 
competitive merit system. 

Itideed, these are only some of the many examples which 1 could 
give you. In addition to that, I may quote Lieutenant James Reed, 
Bssistant director of the department of public works of Philadelphia, 
in a paper read at the last meeting of our National Civil Service 
Reform League. He not only commended this method of selection 
u having worked with perfect success, but he also showed and 
proved that by this method of the selection and retention of experts, 
the municipal contracts had been taken out of politics in Phila- 
delphia — that city long known as being under the domination of 
political contractors. 

Some objection has been made to the merit s^'stem because of an 
ull^ed difficulty in removing a classified employee. We claim that 
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it is generally easier to remove for good cause under the merit, 
than under the spoils system. Under the spoils regime, an employee 
put in by political influence often could not be removed by his 
official superior even for drunkenness and insubordination. The 
superior who tried to remove him would usually find him re-iustated, 
or his own official head in danger of coming off. It was easy enough 
to remove after a change of party or party faction — too easy for 
both good and bad were turned out. It is only in the New York 
City police force that removals for cause are difficult. There, 
against the opposition of the National League and the New York 
Civil Service Reform Association, an appeal to the courts with a 
complete revision was allowed, but elsewhere the usual rule requires 
only a statement of the reasons for removal in reasonable detail 
to be given the employee, with a chance to answer in writing, just 
to avoid removal under a mistake as to the facts, but the appointing 
officer has the final power. 

Fixing of the powers of these experts is a matter of le^slation 
and not of civil service reform, but at the same time, the selection 
and retention by the civil service method will give them such inde- 
pendence of position, such freedom from any question bs to how the 
next election is going, and such absence of control by politicians 
that any powers granted to them by law can be exercised with an 
amount of independence which would be impossible withouttbe 
tenure that the civil service system gives them. 

It is true that some of the experts in German cities, in the city 
of Paris, and in the cities of Great Britain are not strictly under 
civil service rules, but they are under restricted methods of selec- 
tion, partly from custom and partly by statute law very closely 
allied to the system that I have just explained, based on competition 
and the possession of education and experience that produces prac- 
tically the same results by methods which are first cousins to the 
civil service system, and I need hardly say how vastly better and 
more efficient is municipal administration in those ntunicipalities in 
which all the operative work is in the control of these prominent, 
highly trained, and efficient experts. 

In the national government of Great Britain alt the experts of 
that board that has control of municipalities called the "Local Gov- 
ernment Board," and the permanent heads of all the great national 
departments, such as the treasury, postoffice, foreign aEfairs, and 
the like are strictly under the competitive civil service rules. 

It is important that the civil service commissions should them- 
selves be free from political considerations. Besides having their 
chief examiners, secretaries, and other subordinates under civil 
service rules, the plan of having the civil service commissioners 
appointed for long tenure, say six years, with overlapping terms is 
recommended and in some cases already adopted. 

Lastly, may not the plan of having all the governmental work 
in the control of high-grade experts, free from politics, be the final 
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aolution for securing efficiency and economy in public undertakings? 
May it not be the anti-toxin for public waste and corruption? May 
not the great success of the United States army engineers in the 
harbor and river work and in the Panama Canal be because these 
army engineers are so free from political pressure and have so 
secure a tenure of office, rather than because they are superior as 
individuals to the civil engineers of our country? 

If there be any truth in these ideas, is this not a cause well worth I 
promoting with all our influence, patnotism, and enthusiasm, not j 
only in road building but in all other governmental enterprises? 

BUMUABY 

For fifteen years civil and sanitary engineers, architects, physiciansi 

iperintendents of streets, chief librarians, heads of bureaus, etc., 

len of scientific or special training and executive and organieing 

'lility and high professional standing have been obtained through 

e civil service examinations. This is possible because those " w 

uninations" consist, not of the scholastic questions and answei 

used for clerks, but of inquiry addressed to the candidates and to 

ise who have employed them as to what education, training and 

_terience they have had, their achievements in hfe and manifes- 

ktions of executive and organizing ability and power to get on with 

td handle men. This inquiry is conducted by the aid of appro- 

.te specialists of high reputation. To the inquiry is added a 

lesis on the conduct of the work to be done and sometimes an 

.oral interview to ascertain personality. Such up-to-date methods 

tonn the clue for "taking the roads out of politics." 

The Chairman: The next paper will be on "The Sound Adminis- 
tration of Public Service," by the Chief Examiner of the United 
States Civil Service Commission, whose actions we, as a league, 
have watched and have never once found fault with him, but he 
has secured our admiration as a man who is constantly pressing 
forward new ideas for the benefit of the public system. I take 
pleasure in introducing Mr. George R. Wales. 
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SOUHD ADMINISTRATION OF PDBUC SERVICE 

By GEOEtQB R, Wales 

Chief ExamiTier, U. S. Civil Service Commission 



Any mention of the subject of road building brings to my mind 

recollections of boyhood days on a farm in Vermont. There we 

bftd in operation a system of road building which was an excellent 

umple of the way not to do it. It was supposed to be a system 

road construction, but it was actually a system of road destruo- 

I am told that this system, with slight modifications accord- 
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ing to locality, is still is vogue in many ports of the country. Doubt- 
lees you are familiar with it. A road tax was levied against each 
farmer, and be had the privilege of paying the tax in cash or of work- 
ing it out on the roads. Cash being scarce, and time plentiful, the 
farmers unanimously decided to work out, rather than pay up. So 
B, day was set aside for a road building bee. But it was a day of 
celebration and jollification instead of a day of bard labor for the 
pubhc good. It was a holiday set aside to celebrate the highways, 
like Thanksgiving and Christmas and the Fourth of July, it was a 
day of joy and good fellowship. Everybody had a glorious time 
and the road taxes were chained off the books. 

But there were a tew zealous, well-meaning souls, who were con- 
scientious in their performance of their public duty and who felt 
that the other taxpayers were only cheating themaelveB by faibng 
to give an honest day's work. These faithful ones brought foith 
their teams and, with plow and harrow and scraper, diligently fixed 
the roads. Oh yes, they fixed them. They fixed them so that the 
mud in wet weather and the ruts in dry weather were deeper and 
more plentiful then before. 

No ai^ument is needed to convince the members of this Congress 
that road construction should be placed in the hands of trained and 
competent men. There was a period in the history of our country 
when it was necessary that the settlers and farmi'jrs should build 
their own roads on which to haul their produce to market. In 
those days farmers and their wives were obliged to do many things 
which they can now have done for them in an infinitely belter and 
more economical way. 

There is another system of road construction which is, to say the 
least, equally as inefficient and niuch more extravagant than the 
one whereby the farmers build the roads for themselves. I refer 
to a system whereby road construction b made the prey of political 
favoritism, either local, county or State. We cannot have good roads, 
constructeid and maintained economically, if their con.struction and 
maintenance are to be influenced by political expediency. The work 
must be divorced absolutely from poHtical considerations and put 
upon a business-like basis of efficiency. 

I am told that with the exception of two or three States the work 
of road construction and maintenance in this country is being 
parceled out, not to those who have the ability to perform it properly, 
but to those who have the abihty to control a few votes. One of 
our leading periodicals recently characterized this system as a species 
of graft. Perhaps a more precise term would be h^^hway robbery — 
the system robs the people of their highways and their money at 
the same time. 

A plan has been proposed by members of this body whereby each 
State may take its road building operations out of politics and place 
them under a proper system of administration — an administration 
which will insure to the people one hundred centn' worth of road- 
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way for every dollar expended in taxatioo; an administration which 
will place the building of the roads in the hands of technically trained 
:rt« who have made this science their life work; an administra- 
in which wilt enable the people to realize all those great benefits 
lueiition, prosperity, and improved country life that will result 
. ira an adequate ayatem of modern highways. Briefly, the plan is 
for each Stale to place general supervision of its roads in a non- 
parttstm board, that is, a bi-partisan board and hence non-partisan 
in its actJoQ, under whom there shall be a State highway engineer 
with assistants and a highway engineer in each county, or a group 
of counties when a single county cannot afTord to have an engineer, 
all of these engineers, from the State highway engineer down to the 
county engineer, to be appointed from those graded highest in a 
competitive examination testing the quahfieations of all applicants 
(or the places, and all of them to bold office during good behavior 
and efficient work. 

A little over thirty years ago the national government estabUshed 
a system of competitive examinations for fUling appointive offices. 
Before that time appointments were based almost entirely upon 
political considerations, ability to do the work being a secondary 
ooneideration. Upon a change of the party in power it was the 
practice to turn out those in office, whether or not they had in their 
period of tenure learned to do the work, and to put in their places 
ft new lot of incompetents. The people tired of this farce and 
ided that competition for appointment should be upon the 
of ability to do the work, instead of the ability to get votes, 
do not wish to be understood as claiming that every individual 
linted under the patronage system was incompetent. There 
just enough exceptions to prove the rule. Spurred by a mighty 
ietenee from the people. Congress enacted a law, calling it "An 
to improve the civil service of the United States." It provided 
that appointments should be made according to grade from among 
those graded highest as the result of open competitive examinations, 
and that the examinations should be practical in their character, 
designed to t st the capacity and fitness of applicants to perform 
the duties of the positions to which they sought to be appointed 

At first the competitive examinalion system was applied only to 
a comparatively few p sition.?, mostly of a clerical character, num- 
bering lees than 14,000. But the law gave the President power to 
."ttrtend its operations to other positions, and from time to time the 
Pr^dente have extended it, so that now it covers almost all the 
positions in the executive branch of the government to which 
appointments are made without the advice and consent of the 
Senate. The extensions have not been confined, however, to presi- 
ilential action, for growth in the government business and extension 
ef its operations and investigations to new fields have gradually 
<ncTe(uied the number of persons who hold office under the com- 
the service nf the United States. .\t the present 
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time approximately 300,000 positions ore clasaified under the Q^^^^| 
civil service law. ^^^H 

It seems to me that this growth in a period of about thirt^H^P 
years is alone auSicient proof of the efficiency and absolute succen 
of the system. We have, however, the direct testimony of men 
who have been in position to know the facta — those responsible for 
getting oot the work— that efficiency has taken the place of ineffi- 
ciency, and economy has taken the place of extravagance, wherever 
this system has been applied; that the volume and accuracy of the 
work done by each employee have increased amazingly. We know 
from the records showing the number of pieces of mail handled by 
each employee of the railway mail service that in that one branch 
of the government's work the competitive system is saving to the 
taxpayers several millions of dollars annually and at the same time 
handling the mail with a marvelous increase of accuracy. To be 
more exact, the figures show that each employee is doing 20 per 
cent more work than under the old system and doing it with one- 
third the number of errors. Again, and as further proof of the 
success of the competitive examination system, it is found that in 
those parts of the scr\'ice where efficiency ratings have been made, 
there is an almost exact ratio between such ratings and the ratings 
received by the employees in the examinations through which they 
were appointed. 

It is not my claim that the operation of the civil service law is, 
by any means, absolutely perfect. The law was humanly devised 
and is humanly executed. I do not l>elieve the civil service system 
has a little millenium of it own which it baa reached or will soon 
reach; but the law will compare moat favorably with any other 
federal statutes in its shortcomings, which are rapidly lessening with 
the increase of public confidence in the sincerity and efficiency of 
its administration. It has seemed to me that some of the friends 
of the civil service law have had a mistaken attitude toward its 
operation and administration in respect to violations of the law. 
Utter amazement and discouragement Is evinced by some person 
at a single violation of the civil service law, when frequent violations 
of other statutes are regarded with complete equanimity and indul- 
gence and are taken as a matter of course. 

Some years ago a clergyman, who happened to be also a very 
impractical man, came into the office of ore of our commissdoners 
showing great excitement and perturbation and exclaimed, "Mr. 
Commissioner, I find that your civil service law is actually being 
violated; you are actually not preventing violations of it." 

The Commissioner glanced at the clei^-man's card and replied, 
" I see by your card that you are a clergyman. Let me ask you a 
question. How are you getting along these days in enforcing the 
law of Moses; any violations?" 

But I wish especially to call your attentJon to the development 
of the competitive examination method of appointment to profes- 
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»ODal ftnd technical positions, positions of responsibility paying up 
to practically $5,000 a year — in other words, that cla^ of positions 
comparable to the kind required for efficient highway administra- 
tion. It was not until 1896 that any considerable number of such 
positions were brought under the system, and even at that time the 
number was small as compared with the number and variety of such 
ntions now included within the operation of the law. It has been 
binaed that the success of the competitive system as applied to 
rofessional, scientific, and technical positions has made possible the 
»t extensions which the government has made in recent years 
1 scientific experimentation and investigations for the public wel- 
However that may be, the increased activities of the govem- 
. io these lines have necessitat-ed the application of correct 
principles of competitive examinations for such positions in order 
to insure the success of this system of appointment The Civil 
Service Commission has simply been careful to apply common sense 
husjnees principles to its methods of examination If a position of 
a technical character requires a man with technical training without 
much, if any, additional experience, the examination has been opened 
to those who have had the required technical training, and they 
liave been given written tests in the subjects with which they should 
he familiar in order properly to perform their duties If the posi- 
tion requires a man who, in addition to a technical education, has 
achieved distinction and has become eminent in the line of his 
profession and who perhaps has specialized in some branch of his 
profession — one competent to devise, lay out and manage the work — 
then the examination has been so constructed as to bring men of 
that charact«r to the head of the eligible list. An examination 
consisting of questions and answers on technical subjects would not 
he likely to determine the relative fitness of applicants for such a 
position; moreover, men qualified for such a position could not be 
expected to enter into an examination of that kind Therefore, for 
these high grade positions where men of experience and attainments 
are needed, an examination is given which does not require the 
competitors to assemble at any place or to answer technical ques- 
tions. They are called upon to furnish, under oath, a detailed 
RtAtement of their education and experience, including all the work 
they have done since graduation. They may also be asked to submit 

Ioriipnal thesis or published works, and they are required to give 
I names of persons able and competent to testify as to their experi- 
« and personal fitness. Confidential inquiry is made by the Com- 
Bian from various sources as well as of all persons referred to by 
I applicant. Gratifyingly accurate and discriminating testimony 
obtained by this means of confidential communication. Such 
Umony approximates, if not equals, the testimony adduced upon 
■roea-examination in judicial proceedings. The Commission has on 
iN force of examiners men skilled in the weighing of evidence of 
liis kind. It has a corps of expert examiners who are eminent and 
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leading authoritiea in their respective lines, whose services may be 
called in when needed. With such means it is not dlQicult to place 
upon the history of the career and accomplishments of each appli- 
cant a percentage rating which is an accurate measure of his relative 
fitness to perform the work to be done. 

A demonstration of the ability of the competitive syetem to obtain 
high class men for technical positions has been made within the past 
year, in connection with the employment of men to appraise the 
value of the property of common carriers in the United States. For 
this work the Interstate Commerce CommiBflion required men with 
quali6cations ranging all the way from rodman and chainman to 
the senior positions in civil, mechanical, structural, electrical and 
architectural engineering, as well as motive power men and expert 
accountants. There have been approximately 15,000 applicants for 
these positions, and the task of sifting the wheat from the chaff 
and of grading the wheat after the sifting was one of considerable 
magnitude; but it was done, and it was done so well that the Inter- 
state Commerce Commission expressed its gratification to find that 
it could secure a force so well equipped to perform the gigantic task 
of obtuning an accurate appraisal of the value of common carrier 
property. A sj-stem which can successfully secure a competent 
force of high grade cngineere for this valuation work could surely 
provide the proper kind of men to have charge of the construction 
and maintenance of public highways. 

A large number of other instances could be cited, demonstrating 
the absolute success of the competitive examination wystem when 
applied to highly expert and technical positions. Among such 
j^ositions are, assistant director of the Office of Public Roads, senior 
liigbway engineer, assistant in road economics, petroleum engineer, 
chemical engineer, mineral technologist, chief metallurgist in the 
Bureau of Mines, associate physicist in the Bureau of Standards, 
professor of chemistry and professor of pharmacology in the Public 
Health Service, assistant chief of the Bureau of Chemistry in the 
Department of Agriculture, chief irrigation engineer for the Indian 
Service, experts in the Children's Bureau, and many others, all 
ranging in compensation up to M.800. 

The competitive system has grown in States and cities ae wdl 
as in the national government. It haw grown in the extent of its 
operations and in popular favor a^ well, and it is constantly gaining 
friends as the people come more and more to understand its prin- 
ciples and to apprecite its benefits. It has now become so strongly 
entrenched behind public sentiment that partisan administrative 
officers are afraid to admit that any changes they may make are 
inBuenced by political considerations, and are careful to claim at 
least that all such changes are for the purpose of improving the 
efficiency of their officers. Wherever the adoption of the competi- 
tive system has been submitted to a referendum vote, it has come 
out victorious. 
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Tha States of New York and Maasachuaetls were among the 
earliest to adopt the system for appointment to State and county 
offices. New Jersey has, within recent years, put it into operation 
in much the same comprehensive way that it has been established 
in Massachusetts and New York. These three States, I am told, 
are leaders in highway administration and they can be taken as 
examples of what the competitive examination s>'stem will do for 
the ^ood roads movement. 

This great organization of representative men from all parts of 
our country can do much toward increasing the popular under- 
standing of what the competitive system is and what it accom- 
plishes. That there is a need for a stilt wider popular knowledge 
of it is shown by the need for its application to the good roads move- 
ment in the States where it has not been applied. 

In its banning the competitive examination system was largely, 
if not entirely, a sj-stem of entry to public employment, coupled a 
little later with tenure during good service and good behavior. 
Latterly it is broadening definitely into a system of administration. 
A civil service commission today might more properly be designated 
a department of administration. Only through the administration 
of a civil service commission is it possible to have the most efficient 
and economical management of all the various departments and 
hrancbes of the public service. It is essential, however, that the 
conception of public positions as patronage be displaced by recog- 
nition of the fact that public business at all times is the business of 
all the people. Public positions should be held in trust for all the 
people. With this purpose the competitive examination system is 
particularly in harmony, for it opens the door of the public service 
to the competent and worthy and closes it effectually in the faces 
of the unfit and the unworthy. This system is needed wherever 
public business is to be done. 

Thb Chairman: Gentlemen, I noticed in the discussion this 
morning something was said about the power of removal, and a 
good many people who, sometimes from pohtical motives and 
sometimes from ignorance, have tried to make out that it is im- 
possible or hard to remove a man from the civil service that is 
claasified imder its rules. Let inc state that experience has shown 
that it is easy to remove a man for good cause under civil service 
rules. Those of us who have watched the civil service for years back 
iiave seen many instances of pei-sons who have been dismissed by 
the official in charge for di'unkenness and insubordination, for ex- 
ample, and had that person put back again by some political superior, 
BO that the man directly in charge of him no longer had any con- 
trij over his actions. Under the civil service system, all that b 
required in the national service and as far as the national league 
hw ever approved of, has been that the party to be removed be 
Iiimiahed with the reasons in writing, sufficiently expliuit for him ot 
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understand them, a,nd be given an opportunity to reply in writing, 
with the appointing officer in the end making the linal decision, 
merely to prevent the head ojBcer making the removal from acting 
under some miastatement or misinformation. We will now pass 
to the next paper, "The Applicability of the Merit System to the 
Engineering Service," and may I state that the reader of this paper 
ia now the Chief Examiner of Philadelphia and was appointed as the 
result of this very kind of competitive examination. He had been 
the Chief Examiner of Kansas City and bis record showed such 
splendid work that be stood at the head of the eligible list, and ex- 
emplifies today an expert receiving his position by strict compe- 
tition. He is one of the best chief examiners that we have in any 
of our municipalities — Mr. Arthur M. Swanson. 

THE ADAPTABILITy OF THE MERIT SYSTEM TO THE 
ENGINEERING SERVICE 

By Arthur M. Swanson 
Chief Examiner of the Philadelphia Civil Service ComviisaiM 

It would, no doubt, be interesting to you men who are practical 
road builders to know how we choose our laborers and skilled laborere 
for work on streets by the merit system. Take common laborere: 
We receive applications at any time, then when there is a need for 
more laborers on the street we notify perhaps a thousand men who 
have applied to appear in groups before the physicians wlio are on 
the staff of the civil service commission. They are given a sort of 
inspection by these physicians simply to see that they are able- 
bodied men, their lifting strength is tested, and their eyea, ears, 
heart and lungs are given a fairly close inspection. The phystciana 
then group the men in four classes. The first class is marked 90, the 
second class 80, the third class 70, the fourth class, which would be 
the ineligibles, are marked 60. The appointing officers then are 
required to appoint these laborers in the exact order of their standing 
on the eligible list. Suppose we need pavers, for example, the 
applicants are taken to one of the yards of the Highway Bureau, 
usually to the yard where the bureau would like to have some paving 
done, and the appHcant is supplied with the necessary materials 
and tools and a helper is required to pave for, perhaps, an hour or 
an hour and a half, and we have present a practical paving foreman 
from some private corporation to assist in passing judgment on the 
men. 

However, I wish to confine my remarks principally to examina- 
tions for engineering positions of a somewhat higlier character and 
I shall take up and discuss two or three such positions. 

Chief Engineer. City Transit. This position pays 86.000. The 
incumbent has chaise of all engineering work pertaining to the 
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construction of the great subways and elevated lines now being 
undertaken by the city of Philadelphia. Our idea is that a written 
examination upon technienl problems is unsuited to an engineering 
test of this grade. We believe in adoptirg as nearly as possible 
under the laws the method of selection which the head of a corpora- 
tion would probably use. Of course, public positions cannot be filled 
in altogether the same manner as private positions may be for the 
reason that everj' citizen has a right to compete for the public posi- 
tion if he desires to do so. We first selected an examining board 
composed of the assistant chief engineer of the Pennsylvania Rail- 
road, an engineering professor in the University of Pennsylvania, 
and a private consulting engineer. An atmouncement was then 
issued stating the character of the position, the t>'pe of man wanted, 
and the conditions of the teat. These conditions were that the 
applicant should first submit a complete statement of training and 
experience, together with copies of any papers or books he had 
mblished. This statement of training and experience involved age, 
lucation, previous employments, work designed, supervised or 
nstructed, membership in engineering societies, papers or lectures 
tblishnd and other pertinent information and professional or busi- 
es references. All who received a rating of 70 per cent or more 
on that subject were admitted to the remainder of the test, which i 
was an oral discussion of appropriate engineering topics with the 
lining board, after which a second mark was given. These 
marks were averaged for the final standing of the competitor, 
per cent being allowed for training and experience and 40 per 
t for the oral test. An engineer of excellent standiitg, who had 
iously designed some of Philadelphia's noted public works, 
among them the famous Walnut Lane Bridge, was the successful 
competitor in this test and was appointed. There can be no doubt 
that successful professional men, including engineers, hesitate to 
submit to ft civil service examination as that term is popularly 
understood. The word " examination" conjures up visions of cram- 
ming volumes, and puzzling queries upon text book theories. But 
^e modern merit system is none of this. The effort nowadays is 
to devise a type of test that is adapted to the job to be filled' and 
one that will attract successful engineers by the sheer fairness of the 
plan as well as repel the unsuccessful by the hopele^ness of its 
carriage through their success. We feel that the test above 
did measure up to the job and it produced a successful 

ittrid Surveyor. This position pays $4000. The incumbent is 
. charge of all city plaiming within his district, including streets, 
fen, parks, and all similar things. He is not necessarily an 
KUtive, but rather a technical man. Again we started by select- 
t a board of special examiners similar to the one described above. 
Key divided the examination into three parts, namely, experience 
\ per cent, thesis 40 per cent, oral interview 30 per cent. Only 
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tboee who attained 70 per cent on each of the subjects of experience 
and thesis were admitted to the oral test. Applicants were not 
assembled at any time. The experience questions and the subject 
for the thesis were widely distributed among engineers and appli- 
cants were given about thirty days in which to prepare and file their 
work. This means that the candidate had at his disposal all hia 
usual references and other equipment and made the test a matter 
of actual ei^neering practice. 

The subject for thesis is worthy of mention. It consisted of a 
contour map of a proposed addition to a city, with the following 
instructions : 

Prepare a development plan on tracing cloth, of the 126 acre tract "Rock- 
land, on which aball be shown the best arrangement of streets, asdet«rnuned 
by B. consideratioa of all the conditioaa g^ven in Ibetc directions and other- 
wifle expressed on the topographical print. 

Place upon the plan: (a) The street widths, (b) The two main dimensions 
of blocks aa determined by scale, (c) Elevations of the intersections of center 
lines of all streets, and all points on center lines where there are import&nt 
breaks in the grade, (d) Indicate the gradienta. (e) The names of all streets. 
(f) Show lot diviaions in each block indicating the principal dimenaiona. (g) 
Number the blocks, (h) Indicate the water distrtbution system with kind 
and sise of pipes, (i) Consider sewerage and storm drainage, (j) Show the 
drainigc system or systems on the plan, give the sewer sixea and graidienis 
and construction, (k) Indicate the paving or wearing surface for each street. 

Prepare a Report aiid Reeammendalions: (a) Showing and explaining the 
reasons for the proposed development, (b) The explanations to cover the 
street and lot systems, (c) The sewer and water aystema, eicplaining in some 
detail as to the sizes, gradients, street widths and locations, {d) Explain 
the maximum and minimum gradients of streets and sewers, (e) Explain the 
sewer depths, (f) Explain the selection and construction of the pavements 
recommended, (g) Explain the special features in the design that particu- 
larly add to its value. 

Condiliont Thai May Influence Ihe Developtnenl: Location — farmingand gra»- 
ing district ; about one and a half miles from a busy town of 75,000 population. 
The next nearest town is the county seat. Nearest railroad station two miles 
on double track road. A few suburban streets are proposed for the area on 
the south side of the railroad opposite the easterly end of "Rockland," Two 
or three small houses are near the iron works, and about 400 feet south of the 
railroad. Iron works ore about 200 feet south of the railroad, employing 200 
hands. Consider rainfall only on the area of the tract, at the rate of 6 
inches per hour for the Grst twenty minutes of cloudburst. Small aprii^s on 
tract ol no account for wat«r supply. Neareat water is a mountain stream 
about 1500 feet south of the railroad, flowing about 200 cubic feet per minute, 
of a slightly turbid water. AH the region about the tract is of a clayey ooil. 
The area to the south of "Rockland" is mostly flat with a slight slope to the 
river; nearly open ground. 

Computaliune la be Performed at a Pari oj Thenig Work: Block "Norfolk" — 
Compute and indicate the dimensions of all the lot outlines to the nearest 
one hundredth of a foot, and all other dimensions needed to complete the 
calculations of the subdivision. Indicate all the courses and distances so 
that the block and lots can be correctly laid out in the field. Present the 
individual calculations for all the work in neat schedule form, so that the 
examining board can inspect readily. Place the results of the computations 
upon the print in black India ink. 

1 might add that affidavits were, of course, required as to the 
originality of the plan and its execution. Eighteen engineers com- 
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peted, of whom four were Anally passed. It may be interesting to 
state also that the oral interview consisted largely of further expla- 
tintion of the plana by the competitor and also a series of questions 
upon the ethics of engineering. I think we are often unmindful of 
ihe ncicessity that the ethical side of the situation be stressed by an 
examining lioard in the case of an important public position. The 
director of public works added his apparent approval to the test 
by appointing the first man on the eligible list. This illustrates 
what may be considered another successful adaptation of the merit 
■stem to the job to be filled. 

Draftsmen. Testa for the engineering service acquired a quee- 
snable standing in the minds of many by their very insufBcienoy 
fe former years. The records of our office show that not many 
years ago draftsmen, for example, were tested by such questions an 
"N&me the tools a draftsmen uses," " Define Plane Trigonometry," 
and similar queries. But there has been a development. Our 
method today is as follows: We give two days to the test. The 
first day is devoted to computations upon a chosen set of facts or 
data of an intensely practical kind. At the close of the day's work 
the applicant is required to place his results on a separate sheet. 
" ifl furnished with all the necessary hand books and tables and 
nitted to use slide rules for checking purposes. So far as possi- 
no man in the engineering service, be he chainman, rodman, 
draftsman or engineer, should be given a test without access to all 
the usual equipment of his profession. If an examiner can't test 
a man without searching him and imprisoning him through the 
ordeal, he isn't equitl to his job. The next day the applicant is 
required to bring his instruments. His tabulation of results is re- 
turned to him. We provide drawing tables, boards and papers and 
he is instructed to prepare a finished drawir^ from his results. Surely 
thb will not be classed as a theoretical "examination." It is simply 
iwo days of the life of the ordinary draftsman taken as a standard 
tor measuring his capabilities and this is not a bad conception of 
ei\il service testa today. 

Ag« and Edncati<m. We hear much criticism leveled at the merit 
system to the effe<'.t that nobody but a college professor or a young 
msD fresh from school can pass the te^ts that are given. The facts 
do not support the claim. We have taken a given year and tabu- 
the facts including all engineering tests from chainman to 
engineer. Of those passing, 28 per cent had a college educa- 
34 per cent had a high school education while 38 per cent had 
common school training. At the same time, of those failing 
per cent had college education, 23 per cent had high school train- 
and 57 per cent had only common school education. In fact, 
man who made the highest average and was appouited to the 
lest engineering position for which I have ever supervised a test, 
had been <lenied even a high school training. In the test for district 
surveyor described above, the average age of those passing was 40 
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and of those failing 42. AIJ of the four men who passed that teat 
had a collie training, while of the fourteen who failed nine had 
college education. A close study of these and other statistics will 
show that as a rule there are very seldom any unnatural results in 
this regard. Thus the merit aystem establishes its intense practi- 
cability in that it does not operate to the detriment of the mature 
and practical man and the undue advantage of the young and the 
theoretical. 

The Merit System a Necessity. Three years ago the highway bureau 
of Philadelphia expending and supervising millions of dollars of 
public work annually had hardly a single actual engineer in its 
employ. Even the highway inspectors were very seldom men of even 
the slightest engineering experience or training. Civil engineering 
training and experience is now made an absolute requirement for 
this position by the civil service commission. Today the bureau 
has 20 engineers. It has also 160 engineering inspectors and high- 
way inspectors, of whom about 140 are civil engineers by both 
education and experience, those lacking such training being hold- 
overs. And every one of them from the chief at $6000 a year down 
the line is a product of the merit system of civil service. To thus 
transform a bureau requires that the department of public works 
take the initiative by creating a change in the type of service wanted, 
but the merit system has delivered the goods and thus played an 
important part in creating a field in Philadelphia for highway engi- 
neers, and, when necessary, we have gone outside the city to find 
the right men. Let me say that the question of residence should 
never be permitted to prevent a city from securing the highest 
degree of service. What you need is to build up a body of trained 
road builders in this country and you can't do it so long as local 
residence is a requirement for public service. I do not know of 
any way by which a technical service can so satisfactorily be created 
and maintained in public service other than through the merit 
system intelligently applied to each job to be filled. 

New Dewlopments. As a further proof of our own conviction that 
the merit system is practical, let me state that we publish every one 
of the questions after the examination is completed. This is done 
for a threefold reason: It is a scheme of education, it is convincing 
proof of fairness, and it compels the examiners to keep abreast of 
the great progress being made in the varied branches of engineering 
and on the alert for new questions and new tests. Perhaps the thing 
that would do more to convince this Congress of the adaptability 
of the merit system than all the addresses that we can deliver would 
be to read these questions in full. If there is any interested penon 
who will write me, I will send him a copy of every question aaked 
during 1912 or 1913. Not only that, but we keep everj- applicant's 
examination papers open for public inspection with the marks of 
the examiners thereon at any time after the results are publisbed. 
The examining department has a library of the latest and best prac- 



AOAPTABILTTT OP THE USSrl 



Lica] reference works on engineering that can be had and subscribes 
* r and reads the beat engineering periodicals. It does not purchase 

jpks of stale questions with cut and dried answers. The enpneer- 

[ examiners are university graduates with considerable practical 

_»erience. I mention these apparently unrelated items merely to 
&0W that modern civil service administrators are alive to their 
duties and are keeping up with the progress of the engineering 
profession. 

The developments in the methods of the merit system in recent 

^^^|b^ have been nothing short of remarkable. Especially is this 

^^Be when we consider the difficulties under which the system has 

^^Bored and advanced. Let me suggest that the necessity of arguing 

^^re today the adaptability of the merit system to the engineering 

service docs not arise from any errors in the principles upon which 

it is based, but rather from the way in which it has been handled 

from financial and administrative standpoints. Small wonder is it 

that its adaptability should be questioned when we recall that 

large cities pay higher salaries for court criers and writ servers than 

for engineering examiners who must prepare the tests and rate the 

(slification.s of engineers for the public service. Fortunately, there 

t everywhere eminent engineers who recognize the value of the 
rit method of splection, and who, therefore, give their time and 

Hity free of charge as special examiners. And when we add to 
i the frequent setbacks it has received under unsympathetic 
' oiat rations, particularly in States and municipalities, we have 

f^dea of its struggle for a permanent place in the plan of govern- 
That it has sur\'ived and prospered under such conditions 
is the strongest proof of the correctness of the idea. 

Creaiing a New Engineering Department. But the greatest test 
of the adaptability of the merit syKtero does not come in the filling 
of individual positions, but comes rather when a department com- 
posed of only engineering positions is suddenly created by the legis- 
lative body and the responsibility for immediately filling those posi- 
tions to satisfy an insistent public demand for action is put squarely 
up to the merit system. This has occurred recently in Philadelphia, 
and never did the merit system of civil service show itself to greater 
advantage. 

The department of city transit was created a little more than a 
year ago by the act of the Legislature. It was created to supervise 
and control the construction and operation of great subways and 
connecting elevated lines to be municipally built and owned. A 
complete staff of about 140 engineers, draftsmen, transitmen, rod- 
men and chainmen had to be selected, and the character of their 
work wassuch that no existing eligible lists could be used. In other 
words, the merit system was called upon to produce a new engineer- 
ing department for a new line of municipal activity at once. Exami- 
oations were immediately announced, the duties of the various posi- 
Uctos stated, and the desired qualifications fixed. The number of 
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applicants was large, but tint class engliicers in private business 
willingly gave their services as examiners, and to make a long story 
short, there was never a time since the creation of that department 
when the civil service commission was not able to fill all requisitions 
for appointments. Although the director is allowed by taw the 
selection of one name out of four, it is a testimonial to the effective- 
ness of the merit system that he chose his men almost invariably ia 
the exact order of their standing on the eligible list. There were 
thus selected and appointed in that department within a short space 
of time sixteen engineers, whose annual salaries range from Sl,500 
to S6,000, and forty-two draftsmen, whose aimual salaries range 
from $1,000 to J2,700 besides a number of checkers, rodmen, chain- 
men and tracers. As a matter of fact, this new department, created 
from top to bottom through the merit system, is perhaps, today 
the best equipped and beat organized engineering bureau in the city 
of Philadelphia. We may spend many millions for subways and 
elevated lines but we have taken the precaution to lay the fouadar 
tion for the supervision of that expenditure in the merit system. 

The AppoirUing Officer's View. Perhaps it might be interesting 
to iUustrate what the appointing officers think about the efficiency 
of the merit system of tests as indicated by their appointments 
from lists. Take, for example, highway inspectors. In a little more 
than the past year 114 eligiblea have been certified to the bureau of 
highways as highway inspectors. Under the law the chief is not 
required to appoint more than four out of each seven. As a matter 
of fact, out of 1 14 names he has appointed 9S, although the law would 
compel hira to appoint only 56. And the first man has been ap- 
pointed on every list but one. In appointing 35 draftsmen the 
chief of the Bureau of SurvQ^ has passed over only nine names, 
when he could have passed over several times that number without 
violating the law. In a little more than a year nine eligible lists 
have been created for highway engineers at various salaries from 
$1,500 to $4,000 a year. In eight of the nine casea the Bureau of 
Highways has appointed the fii^t man on the list. Not only that, 
but in one case, for example, they have appointed eigiht out of th« 
first nine on a list. These burejiu chiefs were thus by no means 
taking advantage of that provisions of the law which enables tiiem 
to pass over three names out of every seven, and it must be borne 
in mind that they are not making their appointments pracUcaUjr 
straight down the lists in order to glorify the civil service system. 
It is only natural and proper to presume that their purpose is to 
render successful admUustrations of their bureaus by getting work 
done and getting it done right. It is most convincing proof that 
the merit system properly discriminates between the competent and 
the incompetent in the engineering service. 

You will note that in this short paper 1 have necessarily limited 
myself to a discussion of original entrance to the service and have 
omitted other important matters, such as protection in tenure. 



>tion And other things. Tlie merit system has come to stay 
t^iks the rock upon which any stable and eRictent engineering 
service must be built and maintained. 

The Chairman: The subject ia now open for general discussion. 

Mb. Patterson (of the Prison Commission of Georgia) : We have 
liad under consideration for some time in our department the se- 
lection of road engineers to assist the various counties in Georgia 
in their road work. I was extremely interested in hearing this dis- 
cussion, because we have been somewhat at a loss to know, when we 
employed those men how and where to get them. The law pro- 
rides that these men employ not more than four supervisors who shall 
visit the various counties, inspect the convicts in their work and per- 
form such other duties as may be required of them by the commis- 
sion; also that it shall be the duty of the supervisors to inform them- 
selves thoroughly upon the subject of road building, etc., and in the 
economical handling of convicts. It provides that the salary of 
those men shall not exceed $1SOO per year and expenses. Now 
bow can we get — what kind of method could we employ to get these 
experts, who shall be civil engineers, if possible, but who shall be 
experts in this line of work — to give this assistance to our various 
counties in Georgia? The weakness of the system in Georgia is 
the fact that the State does not provide this expert assistance. Our 
coimties are working their roads by convicts and some of them do 
not feel financially able to secure expert engineers to put in charge 
of this work, but the law provides that the Prison Commission shall 
employ four experts who shall visit the various counties, spend as 
much time in them as possible and instruct the men in handling their 
convicts, building their bridges and doing the engineering con- 
struction for these various counties. What kind of method can 
employ to get competent men? 

Mr, Swanhon: Who has the appointing power? 

Me, Patterson: The Prison Commission. I am a member 
the Prison Commission. 

Mb. Swanson: And the work is temporary? 

Mb. Pattbbson: No, it is permanent and the salary is $1800, 
and expenses; it is equivalent to a salary of S3000, if a man pays his 
own expenses. 

Ms. Swanson: I understand they are employed both winter aiid 



n 



Mb. Patterson : Yes, the year round. 
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Mr. Swanson: Well, I think if you could do it, the first thing 
to do would be to set aside any idea of residence within any particu- 
lar county or even within the State. Would these men be confined 
to a single county? 

Mr. Patterson: No. There are just four of them and we have 
120 counties working convicts; each man would have charge of the 
supervision of the work of 30 counties. 

Mh. Swanson: It seems to me if your Prison Commission would 
appoint a board of high cIeiss engineers within the State, say three 
men whose fairness of mind you could count upon and whose interest 
in the work was real and genuine, and then proceed very much the 
way we do with the civil service examination, that is, issue a notice 
which might be put in various papers within the State, and if you 
decide to set aside residence, put the notice in such papers as the 
Engineering News, Engineering Record and Manufacturers Record, 
outside the State— a short notice describing the kind of position 
you are going to 611, the salary and the method by which it will be 
filled and giving such assurances as you can as to the tenure of 
office, and then specify when and where the men should send their 
applications. That will be a preliminary step. Now, if you have 
not had much experience with examining people, it seems to me that 
an examination consisting of a consideration of their training and 
experience, together with an oral interview before such a board as I 
mention, would be the proper way to do it, because in those super- 
visory positions where men have chaise of other men as these men 
would have, I want to say to you that it is veiy largely a question 
of what a man has done and what his personality consiata of, I 
want to urge upon you the importance of the personality of a man 
in a position where he has supervision, and the only way to get that 
is by an oral examination before some perfectly fair and honest 
board that you might designate. I should say that all applicants 
might be requested to send in statements of their training and 
experience. These could be gone over by this board and such of them 
as seem to be worth while could be sent for to be interviewed by the 
board on a certain day and then the board could grade and rank them 
on a list that you can appoint from. If you have no civil service 
law, then in your original announcement you ought to specify a 
method of selection and that you are going to take them exactly 
as they stand on the list or are going to take one out of three so 
that a candidate would have some assurance as to how he would be 
treated if be came as a competitor. 

Mr. Patterson: The University of Geor^ and the 
School of Technology both have departments of engineering; 
the heads of those departments make good examiners? 



>e G «Mk ■ 



£Mr- Swanson: Yes, sir. I would try to draw into the work, 
ides those men, men who are out in the world on actual con- 
faction; I would not moke a board altogether composed of college 



Mb. Patterson: I see. That is just the information I wanted. 

Mr. a. R. Johnson (of Tennessee) : I desire to ask this ques- 
tion; I gather from the statement ia regard to the painters of Phila- 
delphia, that they selected those men who showed the moat effi- 
ciency at the time the work was done. Now suppose wetakethe aver- 
age proposition up in my county of building roads for the first time. 
We want engineers, of course, and we want contractors. I think 
you have answered the engineering part of it fully, but what, if any, 
examination should the contractor stand and what efficiency should 
" g show before he is employed and the work turned over to him. 



. Swanson: Well, that is entirely a new problem. I have 
rer had any experience with it, but I should sav it seems to me 
iat you could get that from the reputation of the contractor in 
his community, through first class business "^ferences which he 
might be able to give and through an examination into the jobs 
that he has had and the way in which he has done them. I think 
it is more a question of the standing of the contractor in his own 
community in that case. I understand that you mean the man 
to whom you are going to let your contracts and who is going to do 
your work? 

Mb, Waleb: Do you want to know if you are going to select 
that contractor from a number of people, how you would hold him 
responsible? 

Mb. Johnson: We have tried to hold him responsible by con- 
tract and have failed. I am so much delighted with the talk this 
e\-eniug on the merit system that I thought I might take some 
little of it and apply it in getting contractors to do the work that we 
propose to do over in Tennessee. I want a man to do it that is cap- 
able and will go along and do it. Now as to his capability, I wanted 
to get some Idea as to how I would know. That is what I want 
to carry home with me. 

Mr. Wales: There would be no competitive selection, of course. 

Toe Cbaikman: I suppose you would have him give bond for 
the good performance of his work and would have competition. 
Would not your engineer draw up some system of competition for 
tbe work that these various contractors would bid upon? 
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Mit. Johnson: Yes, that is true, but frum your statement 
giLthered that there's thoussnds of dollars wasted on these 
traet-a and I want to avoid that trouble. 
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The Chairman: Then have a good engineer appointed 
will inspect the work properly before payment is made. 

Mb. Leech (of Ohio) : It seema to me that the worst stumbling 
block in the way of the merit system is the question of local reai- 
dence. It is very little trouble for a city the size of Philadelphia 
to find within its boundaries sufficient well trained engineers to fill 
the vacancies, but in some parts of our country, or some of our 
smaller villages, there is not within them possibly a well trained 
engineer. The legislatures, in forming a great many of our laws, 
provide that the villages or the mayor shall appoint a civil service 
commission and they in turn hold a competitive examination, and 
quite frequently, within that very village there is itot more than one 
or two, at most, that are qualified to compete. The result is that 
we get the same men who have been doing the work right along. 
There is really no competition, and no increjised efficiency. It seems 
to me that it would be well if we could get away from this local 
residence phase and open up the examination to the capable men, 
let them come from Maine or California or from one extreme of the 
country to another. 

The Chalrman: That is the course we advised and in arguing 
the question before some authorities who wished to limit the ex- 
amination to residents, we made this argument, that if we bring 
in a man from another State and he is employed all the year, you 
have another resident that comes in and occupies new property, 
spends his money in your State and adds to its wealth, as every 
good, competent man does. In Massachusetts it is left to the civil 
service commission. They have full freedom to go outside, and 
in the higher positions like that of engineers, they frequently go 
outside the city and even outside the State. I imderstsnd S' " 
the same is true of Philadelphia. 
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Mb. Whitney (of California) : I am interested in this 1 
tion of going outside your own county or outside your own I 
to select a competent engineer. In Sonoma County, Cal, about a 
year ago, there was a highway commission appointed for the pur- 
pose of looking into road conditions and to finally map out a road 
system for that county. I happened to be one of that commis- 
sion, and after I assumed office, the question with myself and the 
other commissioners was, where to find a competent man to do the 
work. We bad engineers in our county, or 8ur\-eyors who thought 
they could do the work a.s we desired, but we were not satisfied that 
thej' were the men: consequently we comjnenced to look around 



We could not resort to your civil service examination; we had no 
means by which we could do it, eo we investigated the standing 
of different engineers in the State of California. Finally we went 
to San Joaquin County, where we found a young man who had been 
sent out to California several years ago by the Department at 
Washington. He was sent out to make a report on soil condi- 
tions of San Joaquin County. He made a report and about this 
time the county had concluded that they wanted a better road 
commission. They had fonned their Good Roads Club and com- 
menced their campaign and finally it reached the point where 
they appointed an expert engineer to do that preliminary work 
for them. They selected this young man who was sent out from 
Washington and he made the preliminary surveys, gave them their 
oetimate and finally was employed and received a discharge from 
Washington. He was employed to go ahead and construct the roads 
in San Joaquin County. They had bonded for nearly $2,000,000. 
He came there and had charge of the work during its entire con- 
struction and we investigated the result of his work both by ex- 
ansining his road and by all the information that we could gain 
from e\'ery source possible, and after a thorough examination and 
investigation we concluded that he was the man we wanted and 
employed him. There was a condition in which we went from one 
county to another in the State, and selected a man for his fitness, 
and 1 think we were fully justified by the results accomplished. 

Mr, King (of Memphis, Tenn.): This is a matter, gentlemen, 
that is going to adjust itself in the course of time. In the South 
this matter of the emploj-ment of engineers who superintend road 
construction is new and most of our road builders have thought 
that the position was a sinecure, an easy job; but we are getting 
away from that, and because thpy did think it was an easy job, 
they expected some taxpayer in the county or some son of a tax- 
payer to receive that job; but with us in Memphis, Shelby County, 
we are adopting not only the merit system but we are insisting that 
a man must give value received to the county for his salary, in labor 
and in skill. Now there is not a business man, commercial or 
agricultural, who adopt that plan of employing men who live only 
in the city in which he lives. So this old method and system of 
employing men to hold official positions merely because they hap- 
peu to live there and are taxpayers — we are going to get out of that 
and our young men are going to prepare themselves for it; and I 
see, my friends, no very great trouble because we are now coming 
to the point where we are building roads scientifically, and we are 
PTOployiog skilled men who are going to give all their time to the 
work. 

The CKAtRMAN : There were two more papers scheduled for this 
afternoon and 1 am afraid we will have to close the debate if the 
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gentlemen who are to read those papers are here. The Erst paper 
is "Engineering Supervision of Road Construction" by W. S, Keller, 
State Highway Engineer of Alabama. 

ENGINEERING SUPERVISION OF ROAD CONSTRUCTION 



By W. S. Keller, 

State Highway Engineer of Alabama. 
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This question confronts every commission that has the bu3( 
of good roads, and it would appear to the business man that the 
wisdom of having an engineer supervise the expenditure of large suina 
of money on highway construction, would not be questioned any more 
than a railroad company would question the wisdom of employing 
an engineer to locate and supervise the construction of a railroad. 

We may, therefore, for discussion divide this subject under two 
general heads: 

Is engineering supervision of road construction necessary? 

Why is an engineer better fitted to supervise road construction 
than a practical road builder who is not an engbeer? 

The average county commissioner has had no experience whatever 
with an engineer. He has, however, carried the rear end of a chain 
for the county surveyor, and, in unison with his colleague, the front 
cbainman, cried "stick, stuck." He has a very exalted opinion of 
this man with the Jacob staff and compass who is able to follow land 
lines for a distance of three or four miles a day. Far be it from me to 
belittle the county surveyor. I would, instead, erect a monument to 
him as a martyr who receives a pittance for his labor and a "cussing" 
for his pains. We point with pride to the fact that the "Father of 
his Country" was a land surveyor, but we seriously doubt if he was 
competent to locate, and properly supervise the construction of roada 

Engineering supervision of road construction is absolutely neces- 
sary and this statement ia proven every day, positively and nega- 
tively, in this state of Georgia. A laj-man riding over the roads of 
Georgia can tell at a glance a road that has been located and built 
under the direction of an engineer. When he rides over a road that 
has been constructed along the old trail, located by the Indians and 
early settlers, without any regard whatever for grades and very little 
for drainage; he sees the hand marks of the commissioner, who saves 
his county the salary of an engineer, and spends it thrice over in use- 
less work and expensive maintenance. 

Despite the fact that a majority of commissioners or supervisore 
have had no training whatever in road building, they will concede to 
no one that they are not tis well qualified to direct road work as any 
engineer they can employ. They will often admit that an engineer 
should locate and stake olT a road, but they think his duty ends 
there. It is just as necessary that an engineer supervise construction 
work as it ia that he should locate the road. How many commis- 
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sioners in the hearing of my voice can tell me bow mocfa it eoate U 
move a yard of earth or how much it coats to install pipe of variooi 
makes — bow much per cubic yard their ccmcrete culverts are costing 
them? You may say we know how much per mile our roada are 
costing, why should we bother to know the unit cost? Why, ny 
friends, does a merchant keep the unit cost o( his wares? Because he 
desires to buy from the man who selb tJie cheapest. So, a county 
should know if its roads are costing more than they should. 

The commissioners of a certain county in Alabama claimed that 
tbey w«% building roads as cheap or cheaper than any contractor 
could do the work. Tbey had an engineer etimate the cubic j'ard- 
age of earth moved for a certain period of tame and to their BOrprise 
it was costing 37^ cents per cubic yard when the average contract 
price in .\lalmma tor three yeara had been 23 centa per cubic yard. 
Authorities should know whether they are getting value received 
for their money, and an official who overlooks such a vital question, 
ie not true to the trust placed in him by the people. 

Many counties are imposed on in tbe purchase of materal and 
8upplie«i and are actually ps>'ing more for such in large quantities 
than individuals have to pay for the some in snail amounta. This 
is usually attributed to either careleaaness, polities, or a fabe ides 
eome of the commissioners have as to tbeir duty. I believe tbe 
duty of commissioners, in so far as road building is concerned (and 
it can equally as well be applied to other public matters) is to pur- 
ihase with as much care and secure just as low prices as they would 
I buying for themselves as indi^'iduals, regiardless of whether tbe 
I purchased come from local or foreign merchants; oi couree, 
iving always the preference to local merchants, if their wares are 
f good and prices as low as those of outaidecs. It is not tbe duty 
f road authorities to conduct county affairs so as to make rocMiey for 
tdividuals or to give jobs to political henchmen. If a competent man 
mot be found within the borders of a county fit by experience 
for a position such as foreman, it is right and proper thai a com- 
petent man should be secured from elsewhere. 

The remedy for these ilia is, unquestionably, to have some one 
in charge of road building qualified by education and training and 
free from political influences, who can be held responsible for results. 
Ver>- few counties have commissioners or supervisors who de\"ote all 
|. of their time and attention to tbeir office, and it is gelf'e\'ident that 
s engineer trained in road building will get better resulla than can 
my set of men who give only a few daj-s in the year to their public 
iffice. 

As to the second division of this subject, "Why an en^eei' is better 

Ifitted to super^'ise the construction of roads than a practical road 

Guilder who is not an engineer." First, an engineer is indispensable, 

n though you have a splendid layman to supervise the work. A 

je percentage of all roads to be constructed require relocation, 

n>lil«i made, grades established and if the work is to be ctmtracled. 
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the road must be cross-sectioned and the yardage of excavation and 
embankment calculated and made to balance as near as possible. 
Such work, a lajinan cannot do. Who is better fitted to supervise 
the constructton of any job than the man who plana and specifies 
the work? The road supervisor is usually uneducated and it ia 
practically impossible for him to correctly account for the expenditure 
of large sums of money and equally as impossible for him to keep 
cost account of hi.s work. 

This condition is usually brought about by a disposition on the 
part of the Board of Supervisors or Commissioners to economise. 
Unfortunately, many county commissioners can see only the engi- 
neer's salary to be paid twelve times a year and the inevitable result 
that there will be quite a decrease in the number of days they can 
legitimately demand pay for laybg off and superintending the build- 
ing or repair of roads in their respective districts. In other words, 
the engineer is a usurper, taking away the salary of those guardians 
of the people's right who are so anxious to save money for the people 
that they save $200 per month engineer's salary and spend S500 per 
month in doing it. So long as we elect officials because of their 
popularity rather than fitness, and pay them a mere pittance for 
their services, we may expect many of them to be incompetent and 
often dishonest. A striking case, and which I am sorry to say is 
typical in many sections of our country, came to my abtention in 
Alabama. A foreman in the employ of a certain county was dis- 
charged by the commissioners of the district in which he had been 
working. The commissioner gave as a reason for discharge, that he 
himself could look after the teams and hands and thereby save the 
county several dollars a month. The foreman resented his being 
discharged and took upon himself the investigation of the commis- 
sioner's record. He found that on a certain day this commissioner 
drove seven miles to a small bridge where he then and there made a 
contract with a party to repair the bridge at a cost of tl.50. A few 
days later he went back to this bridge to inspect the work he had 
ordered done. The record of the Commissioners' Court showed 
that cost of repairing was SI. 50 and cost of inspection two days at 
$3 to 86, Did this commissioner do a dishonest act? He certainly 
was entitled to pay for at least the time consumed by himself yet it 
is manifestly wrong for such a condition to exist that cost of super- 
vision is four times that of construction or repair. This would have 
been a very small matter to an engineer who, while having the 
bridge repaired, would attend to many other duties. 

It is almost impossible to convince many county officials that an 
engineer can easily save his salary several times over by making cer- 
tain changes in location and grade and by economically administering 
the affairs of the county. As a general rule a county gets more in 
return for money spent for engineering services than for any other 
single item connected with road construction. A good engineer is a 
dividend producer for a county. In speaking along this Ime at the 
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held in Atlantic City in 1912. Col. W. D, 



American Road Congrea 
Sohier said: 

You will find if you look at any private corporation, that the ordinary 
eagineering expenses for any work of the character of road building, any con- 
structional work, IB usually about 10 per cent, and that it is good raoney well 

Someone has said that an engineer is a man who can do as much 
with one dollar as a fool can with two. Evidently he did not have 
reference to the fool engineer. 

The most expensive fool is the fool engineer. He is to a very great 
extent responsible for the prejudice many have against engineering 
supervision of road construction. There is absolutely no excuse for 
a county employing an incompetent man, now that the government, 
through the office of public roads, stands ready and anxious to aid 
any county in securing a good engineer. An engineer applying for 
a position should be endorsed by those for whom he has worked and 
by men competent to pass judgment on engineering work. It ia an 
eaay matter for a man to get endorsements from friends who have 
perhaps known bim in a social way, but such are only beneficial to 
prove his good character. An engineer with only a good character 
will build a road without any "character." 

A highway engineer should have a good technical education and 
to be successful, he must be practical and he must be a diplomat. 
He should be sober, honest, energetic and think more about the work 
he is trying to do than the pay check he will receive at the end of the 
month. When taking charge of a county's road affairs he should 
convince the commissioners that he knows more than they do about 
building roads and then proceed to prove it by doing good work. 
Unless an engineer can absolutely convince his Board of Commission- 
ers that he knows his business, he had best resign. Trouble is often 
brought about by the engineer failing to have a thorough understaad- 
ing as to his duties. This can easily be avoided if, when an engineer 
makes a contract with a county, he clearly sets forth in this contract 
what his duties are. If he is to be held responsible, and he should be, 
for the success of the undertaking, he should have full power to em- 
ploy and discharge those under him. I think this is well expressed 
in Rule 2 of Rules and Regulations of the State Highway Department 
of Alabama, which reads as follows: 

The functions of the Commission are judicial and those of the engineer, 
eiecutive. The engineer will receive and carry out the directions of the 
CommiBsion and shall, in turn, direct those under him. The engineer shall 
have full charge of constructton work, directingit inallite'details. Any orders 
the Conunjaaion wish to give an employe shall be given through the engineer, 
and the engineer shall have the right to employ, with the consent of the Com- 
miBBion, and to suspend, subieot to discharge, without consulting the Com- 
mission. All suspensions shall be reported to tne Commission for such action 
an they deem necessary. 

In conclusion, let me say to you who are commissioned to spend 
the people's money, if you are in doubt as to the advisability of 
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employing an engineer, observe closely the roads of a county built 
without the guiding hand of an engineer and then those of another 
that have been built by a man skilled in highway engineering. Don't 
employ a man whose only qualification is that he is cheap. His 
salary will be small and his mistakes will be many and expensive. 

When you are sick you call the doctor, 

When you are mnd you call the lawyer, 

When you are hungry you call the baker, 

When you are broke you call the banker, 

When you are in trouble you call the preacher, 

When you are ignorant you call the teacher, 

When you want cotton you call the farmer, 

Then, when you are in need of good roads, why don't you c 
engineer, that good roads physician who will heal the wounds o 
country roads, who will operate upon their surfaces and place thera 
in perfect order. 

In conclusion, permit me to say, I have no ill-will or animoMfrt 
any road official. I have tried to poiut out some of their false fl 
and mistakes and offered, as best I could, a remedy. 

Mr. Jackson: After hearing the address of Mr. Keller, of 
bama I wish to make a few remarks. I happen to be a county 
commissioner and naturally paid some attention t<i the remarks of 
my friend from Alabama. I fully agree with Mr, Keller on one point 
and that is the necessity of engineers supervising the work in the vari- 
ous counties. I think that I can prove my statement by the past 
record of the county commissioners in the county which I have the 
honor to represent, Hillsborough in South Florida, because when we 
voted a bond issue of a million dollars, more than a year ago, we 
sought a competent engineer at a salary of S5,000 a year; that in 
itself is proof that I agree with Mr. Keller on the necessity for engi- 
neers. In addition we have an engineer employed for our regular 
county work and have had for some years past, at from tl200 to 
S1800 a year, and I don't want this Congress to think that all 
county commissioners of these Southern States arc prejui" 
against engineers. 
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The Chairman; Mr. Robert C. Terrell, State Highway 
missionerof Kentucky, will open the discussion on Mr, Keller's pi 

Mr. Terrell: In discussing Mr. Keller's paper on "Engineer- 
ing Supervision of Road Construction," I have no criticism to make, 
and wish to commend the statements that he has made. 

In general, however, I wish to call attention to, and emphasize 
the fact, that not only in the State of Georgia, but in every other 
Southern State "the marks of the commissioner (or member of the 
fiscal court) who saves his county the salary of an engineer sod 
upends it thrice over in uselecs work and expensive maintenance" thie 
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is true; and where the service of &ii engineer have been omitted, the 
roads in general follow the old pack-horse trails, which in turn fol- 
lowed the foot-paths of the Indian who climbed from the top of one 
high hill to the top of the next on the shortest and most direct route 
and in order to attain the highest point from which to search the 
surrounding country for the herds of buifalo, deer and elk and in 
order to be on the lookout for the enemy. 

Roads constructed along these lines are unnecessarily steep, 
hard to construct, and ten times over, harder to maintain, thaji 
those which are laid out by the engineer. In the State of Kentucky 
there are splendid examples of the difference between roads thus 
built and those built by engineer; for as early as 1830 the State 
began the construction of roads under the supervision of competent 
engineers, the director of this engineering force being a Frenchman 
who was thoroughly familiar with the methods of location and con- 
struction used in France at that time. Roads laid out under the 
engineers during that period still show marked evidences of the skill 
of the engineer in the easy grades, ea^ curves, good drainage, wide 
roadbeds and types of construction. In the many miles of road 
which were constructed during that period at which interval im- 
provement had its being and reached its zenith in the Southern 
States are monuments to the progressive and intelligent ideas that 
were then prevalent among our political and economic leaders. 

These roads in many instances were cut from solid rock in order 
to secure proper grades and alignment, and massive stone walls were 
built where necessary, but with the backward awing of the pendulum 
followed by the calamities of the Civil War, the wheels of progress 
stood still, not only in commercial and financial lines but also in road 
building and engineering supervision as well. Since that time, 
however, little progress has been made, although many miles of roads 
have been surfaced with stone or gravel, at possibly much lower 
firat coat than were the roads previously mentioned; yet the main- 
tenance (or possibly better put, the necessity for completely resur- 
facing the roads) has made them much more costly; yea. thrice over 
more costly than the original cost, and the maintenance of roads built 
under engineering supervision many j'ears before. 

The Southern States have probably suffered most from the lack of 
engineering supervision on road construction due to the reason given 
above. After the close of the Civil War, the commissioners (or 
magistrates) fett it their duty to save the salary of an engineer and 
to surface as cheaply as possible the largest number of miles of road, 
believing that a road surfaced with stone or gravel would last in- 
definitely; paying no heed to grades or drainage and basing their 
cotculotions upon the results of roads built by engineers in an earlier 
day who had given special attention to the points entirely overlooked 
by the commissioner or magistrate. Little did he dream that his 
penny-wise policy was casting his county pounds; yea, many thou- 
nndfl of pounds annually. 
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J. «4 KoA material ia prone (□ reject the adviee 

.. .1 famfalted by engmeera, or rather resent the ideaof _„_ 
hltf tm tm^mxt; that to this type of man he needs oafy to pat Un 
tih the ^nkIc, flatter him on his judgment and buHiww afaffi^ 
m^rtiTA th« ir'ntra<:t at mi advanced price, and in many imfn**** 
at ft efficient price to enable him to induce bia competttois \tj AM 
nwaiut <it another not to interfere. 

To ^lii type of official, the material dealer finds the ffiittrnpt 
(OBIpw for the eommiamoner (or ma^strate) and a denouDdni 
iMifioe for the engineer very pro&taUe and effecti-re, as the eogi- 
mer m a rule ref uaea to atoc^ to heated arsuments or pnsMiafitiet 
iritb tbft dealer. However, this tendency toward tbe eteeting of 
iumt- n>inp^tent officials who are more conscientious, intdKgeot 
artd buntne«»-Iike, is the rule rather than the exception, and with die 
nyvihrA trend cornea tbe recognition of the engineer and his value 
m the wipcrvision and road construction. 

I have endeavored to point out only a few advantages of eiip- 
ne^rinK Kuperviaion which are apparent in my native State, and in 
f\imu% I wish to say that I do not feel that I can add very much 
\j} Mr, Keller's splendid paper. I wish to heartily endorae in geoenl 
the stabementa be haa mad& 

Thb Cbaiumak: The next paper is "State Control of Road Work 
as a Policy," by Mr. A. N. Johnson, of the Bureau of MuniciMl 
Hataarcb, Now York City. 
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STATE CONTROL OF ROAD CONSTRUCTIOW 

By a. N. Johnson 

Bureau of MunidpiU Research, New York 

The control by the Stale of road construction has grown from zero 
in 1893 to a widespread policy among the States, varying much in 
degree and method of application; from extensive control extending 
even to supervision over the smaller political units, to concern only 
with a few nigbways in whose construction the Stat« is directly finan- 
cially interested. Betweeu such wide limitH there exist almost all 
degrees of State interest. 

Before entering upon any discussion aa to the merits of the policy 
of State control of highway construction, it is perhaps well to make 
a. brief summary of existing conditions. For this purpose a study 
has been made of the road laws, advantage being taken of summarized 
statements where they existed or were at hand for consultation. It 
may, therefore, happen that in some details of the table herewith 
presented there may be some slight error, due to the interpretation 
from the road law itself to the summary, and also the interpretation 
placed upon the summary. However, aa the purpose of this table 
is merely to give a general view of conditions which would not, there- 
fore, be seriously modified by any slight error, it was not thought 
of sufficient importance to take the large amount of time that would 
have been necessary to check carefully this table against the text 
of the road laws themselves. In the main it is believed to be accurate 
and for the purpose devised, trustworthy. Some analysis and ex- 
planation of the table will aid in its interpretation. 

The States have first been checked in regard to the existance of 
a State highway department. Checks have been made in divisions 
under this general heading showing whether a State has highway 
commissioners and a State engineer, or both. Under the heading 
"commisfiioners" the States have been checked to show whether 
the commissioners are appointed or elected, whether any quaUflca- 
tion is required, whether any members of the commission are ex officio 
members. Under the State engineer it is noted whether he is an ap- 
pointive or an elective officer and whether any qualification is re- 
quired, 

The next main division is State aid roads. By State-aid roads is 
meant specific sections of roads for which the State pays some por- 
tion of the cost, and exercises direct supervision in their construction, 
as contrasted to a few instances where the State pays the towns cer- 
tain money to assist in the construction of their roads in general. 
Under State-aid roads it is noted whether the construction is controlled 
by the State, and whether maintained by the State or by local authori- 
ties. Also, whether they are paid for entirely by the State, by the 
State and county, by the State, county and town, and whether the 
(and owners of abutting property pay any portion of the cost. The 
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relation of the Stat« to other than ^Stale-aid roads is shown by the 
control exercised by tlie State, whether advisory or specific, that is, 
the State exercising by law defioite supervision nr whether the roads 
are entirely under local officialH' control. The existance of local 
highway enginecra ia also noted, whether they are appointed by the 
local authorities or by the 8tate department, and whether there is any 
qualification required on the part of the Stale; again whether their 
actions are controlled in any way by the State or are tinder the con- 
Irol of loc«l ofEcials only. 

The source of money expended upon the roads is noted, whether 
from county or township taxes, whether, where townships exist, 
there is any provision for county aid to the townships; also whether 
local conuDunities receive any aid from the State to assist in the 
mamtenance and construction of their local roads in general. 

Some of the facts to be noted from this table are: that there are 
but seven States without State highway department. There have 
thus been created in the past twenty years thirty-«ix State highway 
departments. Of these thirty-six States it is to be noted that thirty- 
four have State-aid roads, that is, specific pieces of road which are 
constructed in part by State funds; five of the State highway depart- 
ments have no commissioners, only a State engineer; while fifteen 
have State commissioners and no State engineer. It b thus seen 
that a majority of State highway departments are organized with a 
commission and State engineer. 

The State highway commissions are appointed in part or in whole 
in thirty-one Stales, while in fourteen the State highway commissions 
include ex officio members. In but one State is the highway com- 
iniasioner elected, and in seven only are any qualifications required. 
In twenty-eeven the State engineer is an appointive officer. In no 
State ia he an elective officer, but in six only are qualifications required. 
Where any qualifications are required for the position of State engineer 
they are (or the most part among the recently enacted State highway 
laws. State highway legislation could be much bettered, if qualifi- 
cationis were required in all the States where State engineers exist 

it it is at least some satisfaction that the St-ate highway engineer 

fat no State an elective officer. 

In the States where State-aid roads are built, it is to be noted that 
the construction is controlled by the State in thirty-four instances. 
In twenty-one instances the State-aid roads are maintained by the 
State, that is, the State exercises immediate supervision and con- 
trol of the maintenance, although the expense of the maintenance may 
not be in each instance fully at the cost of the State. In the re- 
maining instances the control of the maintenance is in the hands of 
local officials. As it was a number of years before any State save 
Massachusetts exercised control over the maintenance of the State- 
aid roadM, the large proportion that now do take charge of this import- 
ant function shows a greater realization of the importance of mainte- 
nance of the Stjite-aid roads by a central control, and where States 
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are contributing funds towards any coiiaiderable mileage, they t 
soon realize the absolute necessity of State control of the mainte 
of these roads if the service that State-aid roads should render the 
public is to be secured and the investment made by the State in their 
construction conserved. 

The method of paying for State-aid roads varies in different States, 
and it varies for different roads in the same State. Some States, 
for example, have a certain sysUim of highways for which the State 
pays all the cost, while on another system of roads the State and coun- 
ty divide the coat. There are fifteen States in which the State pays 
the total cost on State-aid roads, although some of these States also 
share with the county or town in the construction of other State-aid 
roads. There are twenty-six States in which State-aid roads are 
built by the aid of the State and county, two in which the State and 
town are contributors; also but two in which any assessment of the 
cost of the State-aid road is borne by the adjoining property. It is 
thus seen that most States consider that State-aid roads should not 
be paid fw by assessments on adjoining property. 

The control by the State over other than State-aid roads has been 
a recent development and its origin may probably be traced directly 
to those States which began their State road work by the organisa- 
tion of a commission to study and report on conditions before under- 
taking definite expenditures for State-aid roads. This was Brst under- 
taken in Maryland, and the law provided that the State could advise 
with local authorities as to the construction of their roads and bridges, 
and the work of the Maryland highway department demonstrated that 
there was much to be gained by advisory supervision on the part of 
the State. Such work has been done by a number of States only to 
a greater degree, notably, in Illinois, Wisconsin and Iowa. The work 
in these States at first was advisory only, that is, the local authorities 
cooperated with the State departments volunlarUy, the law not 
requiring that they should necessarily follow the advice given by the 
State. But the remarkable success of this work, the widespread 
influence it exerted after a few years of activity, the hearty codpera- 
tion on the part of many local ofticials, and compulsory corporation 
through public opinion on the part of others, demonstrated con- 
clusively the wisdom and the need for definite control by a State 
highway department over the activities of local road ofHcials. 

Today advisory control is exercised by State departments in twenty- 
three States and definite control already exists in three. 

Perhaps the greatest significance attaches to the fact that there 
are fifteen States in which local highway en^eers are provided for 
by statutes. This is in considerable contrast to the opinion that 
road work could be done by anybody and did not require any skilled 
supervision. But the fact that in no more than a third of the States 
are local engineers required by statute shows that the appreciation 
of skilled control has not spread to the extent that it should. The 
work that has been accomplished by the highway engineers ip thfi 
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ten years in this coimlry has demonstrated Ijeyond riirttiet 
lent the need for such control. 

The reason for a polity of Slate control of road work that exists 

BO many States, and is incrcasinf;, will be found in the demand 
of the people generally in all parts of the country for better highway 
service. Highway transportation has become an increasing factor 
in economic development, and with its increasing importance there is 
demanded better transportation fadlltiea of the highways. This 
neceeeitated that the highways should bo given better attention and 
different treatment than had been the practice. The problem of 
highway development is realized to be of general concern, not merely 
local. The interests of one locality in this problem is no longer con- 
fined to the roads immediately adjoinii^, with the result that it has 
been manifest that a larger unit of control than a town or county 
would be necessary if the development of the highways was to be such 
as would make it possible for them to render the service the public 
demands. There has, therefore, Rtown, as we have seen, an increasing 
control by the State over the local communities in the matter of road 
building, and as a broad pohcy, resting as it does on sound economic 
conditions, it is not only wise, but inevitable; and that it is practical 
has already been demonstrated by the work done in many States, 
Among these may be mentioned notably Massachusetts, Connecticut, 
New York, Illinois, Wisconsin and Iowa. 

Perhaps the most interesting study of State control is to be had from 

an examination of the Iowa law and its practical appUcation. In 

the State highway department spends no money on State-aid 

but it is concerned solely with the direction and supervision 

the taxes raised by the local communities for expenditure upon 

!their highways.' 

The work done in many States, particularly in Illinois, has demon- 
strated the efficiency of road construction by day labor. As carried 
on in Illinois, the State furnished the skilled supervision and the more 
expensive machinery, the locality, the labor and teams. There is a 
two-fold benefit gained by handling the work in this manner — the 
quality of the work is superior to contract work, or perhaps, a fairer 
statement would be, the quality of the work desired is more readily ob- 
tained, and is done at a cost to the community less than it could be 
done by contract. Where State control of road work exists and ex- 
tends into the concerns of the smaller units, it is possible for a much 
greater variety and amount of work to be handled by day labor, 
than would be at all wise or practicable if the skilled supervision 
that the State highway department can furnish the locafities could 
not be obtained. 

What has been realized, from State control of road work may be 

'For mare detailed examplea and accomplishiDent through the policv of 
9tat« control of road work, the reader U referred to the paper prepared by ' 
""r. Thomaa H. McDonald, Stste Highway Enfineor of Iowa, to whom is di 

ief credit for the splendid results tnat have been attained in that State. 
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thus summed up: The devetopment of a system of main highways 
adapted to modem motor fright traffic which promises such great 
economic changes in both rural and urban life, increasing the efficiency 
of local road officials in the expenditure of the local taxes by prevent- 
ing useless undertakings, by suggesting economic forms of constructiou 
and by increasing the economic service of the highways by concen- 
trating expenditures on important roads and preventing waste on 
unimportant ones; the prevention of numerous accidents and fatal- 
ities by the construction of safe bridges and elimination or treatment 
of railroad grade crossings in such a manner as greatly to leasen the 
danger from them. And experience has demonstrated that these 
ends are aecompUsbed by State control of road work and only by 
such control. 

The Chairman: Next on the program is the discussion of Mr. 
Johnson's paper, by T. H. MacDonald, State Highway Engineer 
of Iowa, which will be read by Mr. H. C. Beard, member of the 
Iowa Highway Commission. 

Mk. Beard: Mr. Cbairman and GenUemen of the Congrets: 
This paper was prepared by Mr. MacDonald, our highway engineer, 
who is unable to attend this meeting and I will read it. I will also 
say, while I do so, that at one place in this paper, I wish to enlarge 
a little bit upon it relative to the organization that we have com- 
pleted under the law as laid out here. State control with State 
aid, as pointed out by Mr. Johnson, is written into all of the older 
State laws which established and placed in authority. State Highway 
Departments, State control without State aid is a new principle 
in such legislation because of the long association of these two ideas, 
they have become confused in the popular mind so that State control 
has come to mean State aid, and if a State proposes to exercise cer- 
tain control without paying for the privilege by the appropria- 
tions of funds to the local communities the State immediately 
encounters more or less hostihty from these communities. The 
more or less is dependent upon the number of local patriots who 
are willing to sacrifice their own pei-sonal interests on the altar 
of public service, i.e., in some office within the gift of the voters. 
Seriously, however, the principle of State control is quite separate 
and distinct from that of State aid appropriations, and these are not 
necessarily complementary State poUcioe. State aid may be appro- 
priated from State revenues received from sources which do not 
contribute to local taxes or it may consist in a distribution of State 
tax receipts on property which also pays local taxes. If the former, 
then State control with State aid is a justifiable policy only if this con- 
trol secures equal or greater returns to the State than if such aid were 
distributed without State control. If the State aid funds are simply 
the distribution of direct property taxes, then State control must 
justify itself by better results than if the same amount were ex- 
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pended as local taxes. As ahown in the preceding paper all of the 
thirty-four States which have State aid roads, exercise State con- 
trol over the construction and twenty-one States have found it 
necessary to take over the control of the maintenance. It seems 
to be a thoroughly established fact that the State must control the 
maintenance of State built roads if these are to be maintained ade- 
quately and continuously. This fact is proof positive that State 
aid is something more than the appropriation of money, and that it 
contributes an element of administrative efficiency that is not in any 
way measured by the amount of funds appropriated. If this be 
true, then in this fact we find a justification of State control without 
State aid. From a study of the policies of the method of extending 
State aid as set forth, each method is a product of the method of rais- 
ing State revenues, the state of development of road construction 
reached, the area or mileage which the plan is adopted to cover and 
the particular t>-pe of administrative scheme adopted. The older 
State laws in force in the Eastern States show the influence of the 
French and other foreign administrative plans. These methods as 
they have been adopted by States further west, have been changed 
or modified by the above factors. The more recently adopted 
measures in the upper Mississippi Valley States have shown a con- 
siderable divergence from the older plans. As stated by Mr. John- 
son, these plans were adopted generally after some years of opera- 
tion of a commission or State Highway Department having advisory 
powers. The work of these departments greatly demonstrated the 
desirability of a more efficient use of the funds available and the 
possibihty of greater results with such an administration than 
through increased appropriations without an efficient administrative 
^stcm. Of the highway laws that have been passed in recent 
years, the Iowa law probably contains more distinctive departures 
from what might be termed established practice than any other 
law. The less than two years in which tliia law has been in operation 
is far too shoi-t a time to judge of the measure as a practical work- 
ing policy. That it is not yet a finished or polished administrative 
measure will be admitted by any of its warmest friends, but even its 
enemies must admit that the change in the road situation in the 
State, speaking from the balance sheets which show the results accom- 
plished, are surprising. Those competent to judge expected that it 
would take five years to bring such a measure into a satisfactorily 
working system, but in many of the counties practically the first 
year's work has shown the law enforced almost to the letter so far 
as the county work is concerned, and in these a considerable por- 
tion of the townships are operating in full accord with its provisions. 
The smoothness with which the system has been working in many 
of the counties has astonished those who expected several years of 
general opposition to a policy of State control without State aid. 
In formulating this law, which is taken as a typical example of a law 
formed to supply State control without State aid, the General 
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Assembly of Iowa disregarded practically ail measurea relating lo 
roads and bridges then on the statute books, excepting those relat- 
ing to revenues alone. An entirely new road measure was drafted 
without changing the revenues that could be raised for road and 
bridge purposes, One fund was made a mandatory levy in place of 
an optional one, which is absolutely the only change in revenues 
made. It is true that a somewhat larger sum has fieen raised for 
road and bridge purposes the past year than during previous years, 
but this has been due principally to increased valuations, and the 
per cent of increase is not large. We have then the situation of a 
measure provi<iing State control over local administrative units 
under an entirely new system without a material change in the 
revenues. If under such a system results greater than under the 
old system are secured the policy of State control must be given 
the major share of the credit, as it will not be due to increased 
local revenues, and there is no State aid fund. Briefly the plan 
of organization is as follows: each township is controlled by a board 
of trustees which has power to levy taxes for township road pur- 
poses and appoint one man who is responsible for maintenance of 
township roads. In each average Iowa county there are sixteen 
townships. I wish to add here that those township men appointed 
by the board are non-experts, they have no engineering ability and 
receive not more than $4.50 a day for their services. They nomi- 
nate superintendents and supervise the work in areas about 6 miles 
square and expending only imder their direction from $600 to $2000 
per annum. Each county is governed by a board of three to seven 
supervisors who must appoint a county engineer or enpneers, and 
who have the sole authority to levy the taxes for county roadf and 
for building all culverts and all bridges, on both the county and the 
township roads. The State Highway Department is a board of 
three men, two appointed by the Governor and one ex-officio. 
These men have authority to appoint an engineering corps and 
oflice assistants. Under this provision of the law we have 13 
or 14 engineers working all the time under the direction of the 
Highway Commission. The three members of the conunisston 
have devoted a great deal more of their time than the law oon- 
tempiated that tSey should to putting into effect this law. They 
limited us to pay for only 100 days in the year. I worked 160 
days myself and the other members of the commission appointed 
by the Governor, who is the owner of several hundred acres of 
Green County land, worked over 200 days and the chairman of our 
commission who is Dean of Elngineering in the Iowa State College 
worked perhaps 150 days in putting this law into effect the first 
year. We have now under the direction of our field engineer and 
our highway engineers 6 district engineers who have the State 
under their immediate control for the direction of road work. We 
have the State divided into 5 districts and a man in each district 
to supervise and direct the work of the county engineers, and in 
tiddition to that we have one man who is a district engineer at 



large, practically, although he will be assigned a district soon. We 
^^sve another engineer who puts in all his time at the work of mak- 
^Hu surveys and plans for the elimination of dangers at grade, under- 
^^Kde and ovei^ade railroad crossings. The county engineers 
^^pe appointed by the board of supervisors, but are liable to removal 
^^ay the highway commissioner for any cause that the highway com- 
missioner may deem proper. Up to this time we have removed about 
20 county engineers. At the beginning we found an inclination 
on the part of supervisors to honor the memory of a lot of county 
surveyors by making them coimty engineers. A number of these 
men bad to be removed. Several others accepted the si^gestion 
that it was nearly time to resign, and now we have county engi- 
neers, one at least in each county and in some counties two, who are 
more or less competent although there are removal proceedings 
pending against perhaps a dozen or more at this time which will 
probably come to a termination against the county engineers 
before the first of the year or before the work begins next year. 
The Iowa law does not provide for any merit system in the selection 
of highway engineers or the county engineers but we have put 
into effect such a principle in a merit system of our own since the 
beginning. We were accused when we started out of being en- 
gaged in the occupation of creating offices, soft snaps they were 
called and considered — for the graduates of the Iowa State College 
— but the fact of our year and a half's work disproved that charge. 
We now have in our force a number of men, I am not able to tell 
exactly the number, who are not graduates of any college, or uni- 
versity within the State, and many more who are not from the 
institution with which our highway commission is connected by be- 
ing located in one of the buildings and having the Dean as chair- 
man of the commission. The coimty engineers have been drawn 
from all parts of the country. We took the county engineer of 
Buchanan County. Missouri, for one of oiu- county engineers and we 
bad thrust upon us the assistant engineer of the State of Nebraska 
u the county engineer and there are engineers at work in the State 
from all parts of the country. We got most of our efficient engi- 
neers from the railroad companies. At this time the railroad com- 
panies in our State are letting out their engineers and we have pos- 
sibly 25 engineers that have come to us within the last year from 
the railroad companies. Those men are almost always proven to 
be very efficient in the work that is put under their charge. The 
plan of operation is as follows: All roads are divided into two classes. 
The count>' roads which are the main traveled roads, constitute a 
definite system in each county of not mom than 15 per cent of the 
milea^ and these county systems are interconnecting at the borders 
with the other county systemB so that a county sj-stem of 16,000 
miVa of iuUifcuaut^'lvd liigbwajvo couatHuLe a primary or county 
lughway system. Being continuous as they are through the couii- 
ties the county systems form one great State system reaching every 
[ point in the whole State. These roads were selected pri- 
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marily by the board of supervisors of each county, but the com- 
mission was charged to the duty of receiving all protests, and of 
finally passing upon each system to make a continuous State system. 
About two miles of road were petitioned for, for each one mile 
that could be established. The system thus established constitutes 
a definite mileage that must be improved by the county before any 
change may be made or new roads added to the system. The »• 
maining roads are placed in the local or township systems. Each 
local system is under the direction of the board of trustees and the 
township road superintendent, who is charged with certain defi- 
nite duties among which is the continuous dragging of the roads, 
for which a non-divertib!e drag fund is levied by the townships. 
It might be interesting to many of you to know that under this 
division of county and township systems, that in some of the coun- 
ties where the supervisors, backed by a certain per cent of public 
sentiment, have resisted the operation of this law, the townships 
have gone ahead under the law and done better than the coun- 
ties have been able to do in the building and maintaining of better 
roads. The township trustees, in many instances, have shown the 
county boards the better way of building roads in the townships 
in the same county where the board of supervisors was resisting 
the new law. All bridges and all culverts on both systems are 
built by the board of supervisors. The State Highway Com- 
mission has general supervisory powers over both county and town- 
ship boards, with power to enforce provisions of the law. All officials 
from the State highway commissioners to the local road superintend- 
ents are bonded officers, and responsible under these bonds for the 
perfonnance of their duty. The whole fi'ame work of the law is 
founded upon one general principle, that is the fixing of responsi- 
bility for each and every bit of work that is to be done in the con- 
struction and maintenance of adequate primary and secondary 
highway systems. Without going into the details of the opera- 
tions and considering the fact that the law has only been in opera- 
tion for one year, and that many problems must be met in the 
future in an administrative scheme that reaches down to the moBt 
unimportant road official, the following is a summary of the results 
which are being accomplished under the pohcy of State control with- 
out State aid: 

First: Each mile of road, each culvert and each bridge is under 
the immediate supei-vision of some one man who is responsible 
on his bond for the proper condition of that particular item. If 
this official fails to perform his duties an appeal may be taken to the 
Highway Commission, which baa full power and authority to enforce 
the provisions of the law. 

Second: The road work has all been divided into certain definite 
classes and plans have been standardized for each class of worlc 
throughout the ninety-nine counties. For example, the profiles 
and sections for permanent road gradhag are made up in exactly the 
same form in each of the ninety-nine counties. 
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Third: Every piece of pennanent road work is approved by the 
district engineers of the Highway Commission so that the same 
sections, maximum grades and finished product are secured so far 
as the topographical formation of the countiea will permit. 

Fourth: Culvert and bridge plana have been atandardized. 
Standard plans and specifications are supplied to all of the coun- 
ties by the commissioD. The adoption of uniform standardized 
plans is reaulting in a more satbfactory class of work at lower 
prices. 

Fifth: The system is predicated upon the appointment of a cap- 
able county engineer. The commission has the power of removal 
if the engineer fails to carry on his work efficiently. Already there 
have been changes in a number of counties in the interests of efficiency. 
This means that eventually there will be a strong class of county 
engineers who have broad constructive duties to perform. 

Sixth: A uniform system of records and cost keeping and blanks 
have been supplied by the commission to all of the counties and 
townships, and each year a detailed report will be made by the 
county engineer of all the expenditures of road and bridge moneys 
in each county. 

This law is essentiaUy an earth road and permanent bridge measure. 
Within the funds available a large mileage of gravel surfaced roads 
can also be constructed. Some few stretches of the more permanent 
types will be built, but the system so far provides mainly for earth 
roads and permanent waterways. For a State such as Iowa, which 
has a fairly uniform distribution of population and in which the 
wealth is also quite equally distributed, there has suddenly come a 
demand for a lai^e mileage of roads that will not only serve the 
market purposes but the intercounty needs as well. There are regis- 
tered in the State over one hundred and ten thousand automobiles. 
This traffic alone has created a demand for and a sentiment in favor 
of improved roads, but the demand ia for a large mileage rather than 
a small mileage of more permanent types of road surfaces. Un- 
der these conditions the poUcy of State control without State aid 
it is believed will secure these results quickly. Whether a policy 
of State aid ia adopted or not, under the present system there is 
being built up an organization which will be capable of handling 
the more expensive types of road construction if the State con- 
cludes to establish the policy of State aid appropriations and ap- 
propriates large sums for permanent road construction. If tlus 
policy is not adopted, then pennanent road construction will be 
developed in districts, and under this plan State control, issuing 
proper standards of materials and methods and efficient local engi- 
neering, will justify State control without State aid by the reeidts 
obtained. [Applause.] 

The Chairman: The meeting will now adjourn until 10 o'clock 
tomormw morning. 
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Mk. Joseph W. Hunter in the Chair 

The Chairman; The convention will please come to i 
We will take up the program for the session. I want to f 
this connection thut I regret very much that Mr. Bigelow, 
Highway Commissioner of Pennsylvania was unable to attend the 
session of the Congress. He has, however, sent me to represent 
him and in oi>ening up this meeting I have a few remarks to make 
along the line of the subject that he was to take up, namely, con- 
struction and maintenance. I certainly appreciate the honor of 
having the privilege of being at this Congress and attending its 
sessions. 

A twofold subject, any one part of which is a subject in itself, a 
proper treatment and presentation of which would require more 
than the allotted time for the presentation of such a paper. 

First of all is the proper location of the road or liigbway th»t 
is to be improved, then comes the drainage and the proper con- 
struction of the aubgrade or foundation. With these two requisites 
properly taken care of, the balance of the construction work is a 
matter of detail. Without proper drainage and the proper con- 
struction of the subgradc it is useless to construct or erect the road 
bed. Many contractors are beginning to realize that it pays them 
much better to give more attention to the proper drainage and con- 
struction of the subgrade of the road than to hurry through with 
this portion of the work than to have to go hack and do the work 
over because of the failure of the metal and surfacir^; has been 
placed thereon. No building that is intended to be permanent wiU 
stand long on a poor or shaky foundation. 

The work of maintenance is the larger and broader field, while 
the problems in construction are many, yet most of them have been, 
and others will be readily solved. But maintenance work is newer 
and the problems more varied, and on the whole of more impor- 
tance; of course, much depends on the material used in the construc- 
tion of the road, particularly in the surfacing. As eternal vigilance 
is the price of liberty, so is eternal vigilance or constant watch> 
fulness necessaiy in the maintenance of any reconstructed or im- 
proved stone road. The historic stitch that saves nine means in 
road maintenance a shovel full of stones here, a shovel full of earth 
removed or placed, at the proper time, a ditch or culvert cleaned 
out or opened up. It costs less to properly and constantly main- 
tain a road or tughway than to neglect it, allowing it to become 
worn out and then resurfacing it. 

The maintenance of the improved roads in Pennsylvania is being 
done by the State Highway- Department with its own equipment and 
labor, at less cost than by any other method. The question of 
securing sufficient labor at the proper time has been a seiious prob- 
lem and will continue to be so until a sufficient number of laborers 
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can be employed continually. With such a body of trained men, 
better results can be obtained at less cost. 

The maintenance of the 8000 miles of State highways, some of 
which are improved stone roads, but the majority of which are 
earth roads, is under the care of a maintenance engineer, and fifty 
superintendents; as ia the maintenance of about 1500 miles of State 
aid roads. 

In addition to the above work the State Highway Department 
was given by an act of assembly at the 1913 session, general super- 
vision of upwards of 80,000 miles of earth roads. These roads are 
primarily under the care of three men, who are designated as a Board 
of Township Supervisors. These men are elected for a term of six 
years, one being elected every two years, this making a continuing 
board. 

The writer was under the provision of the act appointed by the 
State Highway Commission to organize and take charge of the 
Bureau of Township Highways. 

The first step taken was to get in touch with more than 4600 su- 
pervisors of the State by forming them into 66 county organiza- 
tions under the provisions of an act of assembly which authorized 
^ the formation of such associations. Each association has its own 
Seers, by-laws and rules which provide for one to four meetings 
ler year. 

At each of these meetings infonnation was furnished to and in- 
" "uctions given to the supervisors, rules and regulations which the 
lapervisors are required to observe were adopted, a uniform system 
I accounting established, all books and forms being furnished by the 
k State; bulletins of instructions prepared and sent out, an engineer- 
ing corps organized for the purpose of making surveys upon requests 
of townships that desired to change the grade of a road or to recon- 
struct an earth road as a stone, brick or bituminous road; also to 
stake out bridges, plans for which arc made by the Bridge Depart- 
ment. Surveys, bridge plan and all work done for township is at the 
expense of the State. Upward of fifty load surveys have been 
made and two hundred and fifty bridge and culvert plans have 
been furnished in less, than a year. 

Upon compliance with the provisions of the law and with rules 
and regulations of the State Highway Department, each town- 
ship ia entitled to receive 50 per cent of the amount collected in 
cash, the work tax has been abolished, for the maintenance of the earth 
road, and in the maintenance of bridges, or in the reconstruction of 
earth roade as stone or brick or bituminous roads, or in the recon- 
struction of bridges, provided that the smn to be paid by the State 
shall not exceed $20 per mile. 

The total amount collected and expended by the several town- 
\a'ps in the State for the year 1913 as shown by the annual reports 
* the several Boards of Township Supervisors is $5,410,4^.27. 

lOUt !3 per cent of this amount wa.s expended for collecting and 



1 

I 

I 

I 



130 AMSBICAN ROAD C0N0RS8S 

disbursing. The board of supervisors serve without compensatioD 
but are allowed their necessary expenses. Hereafter township supe^ 
visors must show that they have expended for some permanent im- 
provement of their roads a sum equid in amount to the sum received 
from the State. 

This hasty sketch has been given to show that Pennsylvania is 
now starting in the right direction to obtain the improvement of 
the earth roads in the State. Because of the information furnished 
and advice given a noticeable improvement has been made in many 
sections of the State. There has been some antagonism shown on 
the part of the few township supervisors, but the great majority of 
them are in favor of the changed method and new system. 

Good township government is seldom obtained on purely party 
lines. Party politics should not be allowed to enter into the or- 
ganization of any State, County or Township Highway Depart- 
ment. Get the best men possible from your home State, coimty or 
township if practicable, but get good practical men, no matter where 
they may come from. 

While the Pennsylvania State Highway Department employees 
are not under civil service, yet it is the rule of the commissioner 
that the man who has shown proficiency is the man who is retained 
and promoted. More than a majority of the division engineers have 
been with the department for about nine years, some of them have 
been promoted to maintenance engineers. Assistants to division 
engineers have been made division engineers and their places filled 
by promoting transitmen, and so along the whole line. Of the fifty 
superintendents of State highways, but few are en^eers. They 
were selected from among men who had been supervisors and from 
among others who had some practical knowledge of road work, some 
changes had to be made until the superintendents, as a whole, are a 
good practical lot of men. Many of the inspectors of construction 
work are others than engineers, in fact, some of them make better 
inspectors than the engineers, they being more practical and seem to 
use their common sense to better advantage. Anyhow, about 90 
per cent of road work is conunon sense. 

Much can be gained by having at least an annual meeting of 
all the men in the employ of a State Highway Department, a semi- 
annual meeting, perhaps would be better. It is coming together, 
the touching of elbows, the exchange of thoughts, the discussion of 
methods that make for the efficiency of the whole organization, and 
help many a timid fellow over a hard place. The old motto "In 
unity there is strength*' still stands, and will for all times. 

The Chairman: The first paper on the program is "Rights of 
Way," by Austin B. Fletcher, State Highway Engineer of Cali- 
fornia. This paper will be read by Mr. Sohier, Chairman of the 
Massachusetts Highway Commission. 
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Mr. Sohier: I am so accustomed in Geoi^a to your not know- 
ing who I am or quite who I represent that I feel perfectly at home 
in representing Mr. Hetcher of California, because he originally 
came from Ma^achusetts and served with me. He has a topic that 
will interest everybody who is interested in highways. Most of 
the subjects interest only a few; dirt roads, sand clay roads, macadam 
roada and various bituminous macadam roads and pavements only 
interest people who have money enough to build those kinds of 
pavements, and most of us in this comitry have to be satisfied for 
some yeArs to come with the well maintained, well graded dirt roads, 
but the right of way is totally different. Men may come and men 
may go, but if the right of way is not sufficient for all future time, 
» JDU hs the highway commissioners have been recreant in your 
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RIGHTS OF WAY 

Bt Austin B, Fletcher 
State Highway Engineer of California 



Adequate "rights of way" of "locations" are of prime importance 
in any highway system and too little attention has been given to 
this feature of highway work hitherto. 

In the mad haste to get the roads built so that the automobile 
enthusiasts may use them "while they are yet alive," we are prone 
to forget that the highway location is the one really permanent fea- 
ture of the road work. 

The time to secure proper locations for the roads, and widths 
sufficient to serve all purposes for long years to come, is now. If 
we wait until some future day to correct improper locations, and 
to secure suitable widths of rights of way when we have more leisure, 
we will have waat«d much money in pavements constructed and the 
land needed will cost much more and will be more difficult to acquire. 
It goes without saying that all land owners are more complacent 
in giving up portions of their property to the public before the 
improvements are begun than at any time afterward. 

In some of the older States the people came long before "section- 
alization" by the government was thought of but in the Middle 
West and on the Pacific Coast, most of the land was divided years 
ago "checkerboard" fashion by the government surveyors. 

The highways in the older States were laid out, or in most cases, 
simply grew where the travel wanted to go but in the flat prairie 
land of the west, and even in the Paci6c Coast valleys, the roads 
were often, if not generally, laid out straddling the section lines, the 
center of the right of way being usually coincident with the section 
line. This plan had the merit of lessening the area of land deducted 
for road purposes from the holding of aa owner by making his ad- 
)oinii\g neighbor provide one-half of the land required for the roadway. 
This method of road location often proves to be an embairasa- 
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ment to the present-day road builder since this time-honored recti- 
lioear scheme does not fit the present needs. Centers of population 
often times have not occurred in confonnity to such a plan; often 
the railroads have determined the location of the towns. In such 
cases it ia desirable, considering the volume of "through travel" 
in motor cars and trucks, to construct the roads in the moat diiect 
hnes possible. This often entails rights of way running diagonally 
across the sections, "cuts up" land holdings and makes trouble 
generally for the right-of-way department. 

But when the rectilinear plan has been carried still farther and the 
land owners, to conserve particularly good areas for agricultural 
purposes, have had in times past enough influence to cause the 
county authorities to discontinue or vacate portions of ways along 
the section lines and have introduced right angled turns into the 
half or even quarter section lines, then the engineer has a task worthy 
of his mettle to secure a proper location for his improved road. 

And if the road be in an orange grove section, his joy is indeed 
complete. 

The writer knows of a main paved road in one of the California 
counties which has at least ten right angled turns in it in a distance 
of about 20 miles and this road passes through no town or city and 
is practically level. In planning their new highway system several 
years ago, that county gave up as hopeless the task of securing a 
direct route in the locality referred to, so for many years to come 
all through travel over those 20 miles of beautifully paved highway 
must be subjected to the dangerous right angled turns and to the 
unnecessarily increased length. 

There is reason in cities and other centers of population for waya 
laid out in rectilinear fashion. In the open country, there ia no 
excuse for planning a new highway system along such lines. I^and 
should be condemned if the owners will not donate it. 

There should be as direct a line between important centers as the 
topc^raphical conditions will permit. 

Assuming that the best alignment for the highway has been 
adopted taking into consideration the factors of topography, climate 
and traffic needs, present and prospective, the next question con- 
fronting the highway engineer ia the width of right of way. 

It is certainly desirable that in any highway system the right of 
way be of uniform width but as a practical matter, each link in the 
system must be considered by itself. Near the centers of popula- 
tion it is obvious that the pavement and the rights of way must 
be wider than in remote rural communities, sparsely settled. 

It is the writer's opinion, however, that for a minimum width 
of right of way 50 feet is none too much and that wherever possible, 
a width of 60 feet is the least that should be secured, even in sparsely 
settled localities. 

It is inevitable that street railway, electric light and power, gas, 
telephone, and telegraph companies will at some time clamor for 
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locationa in the highway, and although too Uttle attention has thus 
far been paid to the matter, tree plaDting aod other landscape treat- 
ment of our country highways will have to be provided for, 

In many of the older sections of the country right of way problema 
are not serious affairs. Ways have been established there, well 
defined and traveled, for many years, and right of way improvements 
consist chiefiy in rectifying the side lines of locations where abutting 
land owners have encroached successfully under the "open adverse 
possession" statutes which apply in some of the States, 

But in many localities, the acquisition of necessary easements of 
way becomes as important a factor in the plan and progress of 
hinbway work as the road work itself. 

In the more sparsely settled communities, roads have been built 
following lines of least resistance, in the valleys the " section alized" 
land lines, and in the hills wherever the ranchers could best spare 
it. Accordingly, when modern road building methods are invoked, 
it becomes necessary to alter meandering and precipitous roads by 
straightening, widening, and improving the gradients. The needed 
lights of way for these purposes must be acquired. 

This feature of the work is particularly annoying to the highway 
engineer. Hia desire is to press forward the best line in the best 
way in the beat time. When he is confronted by a hostile, reluctant 
or indifferent land owner, the engineer usually loses his patience. 

It is not alone in cases of new rights of way that there is litigation, 
but frequently old surveys do not exactly coincide with existing ways, 
many of which in course of usage have become winding and irregu- 
lar, and consequently additional land has to be acquired to widen, 
straighten or alter them. 

Owners often build fences or cultivate up to the used portion of 
the ways and resist the shifting of the lines and delay the progress 
of the work. In many cases much time is lost where owners who 
have allowed people to pass and re-pass in vehicles without objec- 
tion for years, assert adverse claims and work must be delayed to 
avoid complications. 

One has also the experience of attempting to use dedicated rights 
of way shown on plats recorded in times past but which have been 
entirely unused or allowed to fall into disuse, and then being con- 
fronted by claimants, with their attorneys, who contest the rights 
of the pubhc therein. 

There are many unavoidable delays in obtaining rights of way, 
arising outside of the disputed rights of way mentioned. Even 
when the owners intend to be hberal they exact a great deal of 
infonnation before signing the deeds of easement. The records have 
to be searched to ascertain the true owners of the lands affected; 
owners must be notified or corresponded with ; draftsmen are asked 
to furnish sketches to many owners defining the rights of way desired; 
visits to the lands must be made and surveys inspected; minor 
adjustments of lines and fences must be settled upon; vacation pro- 
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■MRbtd aad a good title to tbe roada aeqnoed oat ctf tlw coofinao, 
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TbeH maaj dMicoteeg baTe led, ia tfae rnnter's maten expoi- 
cnee id to gb w ay worfc. to the aBplaynenS of the subtle ri^iVaf-wMjr 
nan, who need* be a peydxdopat as «ei ae a piaimopha. His 
akW 6atf eooaieU in attemptisg to wbeedle the ahea^ixots ooBtnry 
bod owiMn into eigniag the needed eoovqmees and to ooovinee 
Uiein, uoalljr, that Ibeir duty to the pnblie fin in givi&s tbeir prop- 
er^ gfttit. Sucb an empkiyee becomes a vevy unpottaBt member 
al the oraanisatioD. His troublee are many. 

In adiBtiop to Ibe "rigbUo(-way man" and his anlBiants in the 
Caiifoniia work, the help and advice <tf an attonwy learned in emi- 
neoi dofOBin practice baa been had vbo devotes aO of his time to 
tbe higbw^ work and wboae pvineipal aetiTitiea are in right of way 
mattei*. Tbe initer takes this opportuoity at acknonriedgitig the 
aadetanec of Mr. Cbailea C. CariMoo, attorney to the CaUforaia 
bi|d)wiqr oommiesiOD, in the prepantion of this paper. 

In many juhsdictioDs, if the deeds cannot be acquired by diolo- 
nuUie tnetbodii, war must be declared in the eouits, and the high- 
way board must desist from it£ efforts to promptly funuBh the 
fommiinity with neceasaiy thoroughfares until the oourta finiDy 
detennine that the litigious land owners' holdingi may be entered 
opon. 

Tbeve is a great lack o( uniformity in t^ difTerent States in tbe 
tnetbods of paying or securing the payment oi damages in taking 
property for public highway purposes. Such methods are of course 
regulated entirely by the constitutions and statutes of the respec- 
tive commonwealths. 

In BOmc States it is not necessary for the authorities to pay for 
private property taken for public use in advance of the actual taking 
of poasenion. The property owner has been provided with a method 
of making his claim and with a tribunal constituted so that he may 
enforce hie claim and obtain his damages therein. 

In such juriwiictions, highway work may speedily progress and 
the laying out of routes followed by immediate construction. The 
property owner, if he is dissatisfied with the original offer of pay- 
ment or the award made to him by the public authorities, may 
punue bis remedy in the appropriate court even though his land 
has already been occupied by tbe public. 

The public haa the advantage of celerity in the progress of its 
enterpnne; the land owner is protected by ultimate and adequate 
compenaation for his injuries, and in one State, at least, be may 
wait until after the State highway is completed before he muBtfiJe 
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his petition for jury trial, it then being evident to all interealed 
parties just what damage has been done, not only by reason of the 
laud taken but by the road construction as well. 

But some folates are so unfortunate as to be harassed in their 
public work by conatitutions and statutes expressly requiring pre- 
payment before entry upon the land required for public use. 

The writer has had to do with highway activities in two States 
which have operated under each of these methods, the one having 
the right to take land necessary for public use in advance of satis- 
fying the owner; the other requiring that if the owner is not pleased 
with the offer made to him by the public authorities, he may stand 
back on his propeity with a shot gun and compel public officers to 
initiate proceedings in the court and remain ofT his property until 
after judgment has beeti obtaioed and the assessed damages paid 
into court for his use and benefit. 

In the first mentioned commonwealth, the welfare and progress 
of the people as a whole are superior to the notions and eccentrici- 
ties of an individual land owner. 

In the other State, the recalcitrant land owner may oppose and 
delay the vital needs of a city, county or State, as the case may be, 
and his immediate rights predominate over the requirements of the 
community at large. 

No rights of way, in States having regulations similar to the latter, 
can arbitrarily be taken by the people before the same, after a vast 
amount of red tape, have been acquired by donation, purchase or 
condemnation; that is, a taking cannot be made and compensation 
and damages adjusted afterwards. 

Consequently obstinate land owners are able to "hold up" the 
community at lai^e until it either pays the demands orconteststhe 
question of compensation and damages in trials, the latter usually 
requiring considerable time, particularly in the case of the belliger- 
ent or indifferent land owners residing in other States or foreign 
countries when long publications of siunmons are necessary before 
the suits may be commenced. The western States appear to be 
particularly oppressed by such roundabout methods of entering upon 
private property and instaUing improvements for the benefit and 
welfare of milUons of people. 

For illustration, under such a system a large western land owner 
owning an area equal in size to an entire eastern State may be lux- 
uriously traveling abroad. A county has voted and issued bonds 
for a large amount to construct important highways. Before the 
great ranch can be entered upon, except for surveys, a correspond- 
ence must ensue between the pubhc aiithorilies and the land magnate. 
The owner dechnes to sign a conveyance and the people are compelled 
to commence proceedings in eminent domain against the ab,sent 
owner. Before a trial can be had, summons must be published for 
sixty days, and then follow the tedious court proceedings. 

It usually happens that pugnacious land owners demand some 
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exurbitaiit aum. The court may upon irial ouly allow a sniall per- 
centage of their original claim but during the pendency of the action 
an important artery of travel may be debarred. 

Such a eystem is absolutely hostile to progress; the people should 
be greater than the individual. 

The writer submits that at this time, when modem highway con- 
struction is becoming so active throughout the nation, it is apparent 
that there should be Amplification in the constitutions and statutes 
relating to the subject of eminent domain, and that this Congress 
may render invaluable service in assisting to bring about so desir- 
able a result. 

Too much attention can be given to the title technicalities of right 
of way activities. It has been an almost universal practice for 
public boards performing road work to obtain at great expense 
exhaustive abstracts of title to ascertain land ownerahips- 

The writer has had under his supervision the acquisition of hun- 
dreds of miles of highway right of way in California where the secur- 
ing of rights of way could not be made much more difficult, complex 
or annoyii^, yet the purchase of expensive abstracts of title has 
been dispelled with. Out of hundreds of ownerships affected, not 
one serious complication has resulted from the following plan: 

When the field parties are making the original surveys, the chiefs 
of party usually inquire from the occupants of the land surv^ed 
who the owners or those interested in the property may be. Thia 
gives a clue to the ownership. Thereafter, one of the stafl visits 
the proper county offices and ascertains from the assessment rolls 
or the records who purport to be the owners. Deeds or agreements 
are then prepared, containing the proper descriptions, and it is very 
rare, indeed, that any objection has been made to the accuracy of 
the instrument submitted. 

By thus performing its own title searches, even though they may 
not have always been the most exact from a title lawyer's stand- 
point, the authorities have saved thousands of dollars and have never 
had an injunction or ejectment proceeding instituted against them 
by objecting land owners. 

By taking a few remote chances of complaints, work, which would 
otherwise be hopelessly harassed and delayed in the performance 
of a highway project, may proceed. 

Furthermore, in most States, title may be obtained two ways by 
user or implied dedication by the passage of time. It has been the 
custom in California where the present traveled roads are wide 
enough for use and properly located, to place the monuments and 
build the pavements and assert jurisdiction thereover, the theory 
being that if the owner objects, the authority's title being funda- 
mentally weak, the State can "condemn*' as rapidly as the all^^ 
owner can "oust." 

The so-called State highways in the several States may be divided 
into at least two classes with r^ard to the control by the State of 
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the road» after they are built, namely, thoae which are maintained 
_ y the StAte and over which the State assumes complete charge from 
property line to property line with the possible exception of the 
policing of the way, and those sometimes called State-Aid roads 
where the Commonwealth has little or nothing to do with the main- 

Eoance of the roads and the burden is placed by law upon Borae 
bdivision of the State, usually the county. 
The writer has had to do only with the class of Stat* highways 
5t mentioned and he believes that the State ought to have as 
complete control as possible over its highways, State or otherwise. 
Such control, however, places a considerable burden upon the author- 
ity which administers the law. 

More is expected of a State oi%anisation^ and rightly so, than of 
a county board. Its work must be done carefully and accurately. 
The surveys and plans of the State highways must be well made 
and no small part of the engineering costs is chargeable to the cares 
ful work needed in running out and establishing the right of way 
lines. 

In trying to eelablish old right of way lines in anticipation of high- 
way improvements, much difficulty is often experienced in finding 
any landmarks to indicate what the right of way really is, and the 
old surveys and plans often prove to be of little assistance. Often 
the roads to be taken over and built as State highways were laid 
out when the land was of little value and the surveys were carelessly 
made or the descriptions carelessly recorded. ^Vith the lapse of 
time buildings, trees, and other similar features, which formerly 
marked the location of the road, have entirely disappeared, and the 
traveled ways have shifted from place to place as the action of the 
elements or the whims of the travelers have directed. Fences, if 
they exist, have been bo moved about that they in no way indicate 
the on^nal line of the road. 

In all State work with which the writer has had to do it has been 
the policy to fix the right of way lines on the ground by setting proper 
monuments into the soil to such a depth that they serve as markers 
for all time to come. 

In planning a new system of highways, careful plans should be 
made and pennanent monuments set. Future generations will surely 
appreciate Bucb records and the additional cost of this kind of work 
" tould not forbid. 

k Thk Chairman : The discussion of this paper will be opened by 
" . W. S. Gearbart, Highway Engineer of Kansas. 

Mr, Gearhast: Properly located public roads mean so much 
r the safety of the traveling public, economy in transportation, 
id the reduction of the expense of up-keep on highways, that all 
%o are interested in road improvement will be very grateful indeed , 
• Mr, Fletcher for the valuable suggestions in his excellent paper on 
— '-B of Way." 
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The time to solve the right of way problem, as Mr. Fletcher 
states, is now. No part of the highway is bo permaaent as its loca- 
tion and after the location has been firmly established in a certain 
place no part of the road is so hard to improve as the right of way. 

The greater part of Mr. Fletcher's paper has to do with the prob- 
lems involved where the State Highway Department selects the 
rights of way for roads on which the State proposes to make erten- 
flive improvements, and the methods described are not unlike the 
best railroad practice, except possibly in the matter of land tit3es, 
which the railroad companies are very particular about, for reasons 
which are evident. 

The writer has not been connected with State highway work of 
this kind, but on railroad location has had all the experiences iiid- 
dent to facing a double barreled shot gun and recalcitrant land owners. 

The roads that straddle the section lines are the ones most of 
the good road advocates in the Central West are especially inter- 
ested in, for like Mr. Lincohi stated concerning the common people. 
there are so many of them. Too many miles of roads have been 
opened in these States. This is particularly so in Kansas, except 
in the western third of the State, where there is a highway on prac- 
tically every section line, and in many cases the hajf section lines 
have been opened. 

With such an established checker-board system there is little the 
engineer can do in the matter of new road locations without specific 
authority except to agitate and educate and to parallel the railroads 
until the State begins to participate in road construction and main- 
tenance. 

Those living outside the prairie courtry no doubt wonder how 
the highways came to be located astride these imaginary line.s. The 
Central West was surveyed, mapped and the corner stones set, by the 
United States Government at an early date, and the country was 
divided into rectangular counties, townships six miles square, sec- 
tions one mile square, and quarter sections. This provided an 
easy, practical, accurate, convenient method of making the surveys, 
fixing the boundary lines and recording land titles, and all deeds 
at the present time refer to the township, range and section. It 
also had the further advantage of dividing the farms into the moet 
practical form and it is only natural that the owners of these farms 
should insist that the land be not cut up by diagonal rights of way 
— hence the section line roads. 

The trails, military highways and other early roads of Kansas 
were located by the old plainsmen, and the United States mili- 
tary engineers, on the most chrect routes and on the best ground 
available, as Mr. Fletcher is insisting that the State roads i ^ "■ 
fomia shall be today. 

One of the territorial road laws of Kansas, enacted in 1860, b 
io part as follows: 
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That eacb territorial road shall be laid out (ram the place of beginning to 
the pl&ce of termiaatiOQ on the most direct route, where Buitable ground can 
be found to establish the same. 

In 1S61 the Legislature of Kansas eoacted a law providii^ for 
the estabtishment of forty-five State roads covering ali sections of 
the State. The act specified the cities or towns which each of the 
several roads were to connect, and niuned the three men who were 
to act as commissioners in locatinft each road. The commiaaioners 
were required to locate these roads upon the best possible ground 
consistent with the most direct and practical route and to as nearly 
as possible avoid in all cases making two or more angles where good 
ground for a road could be bad upon a direct course with but one 
angle. 

This was a good beginning, and at the present time few States 
in the Union have statutes governing highway location so com- 
mendable as these. Unfortunately, however, in 1861, during the 
same session of the legislature at which some of these excellent high- 
way provisions were enacted, a special law was passed declaring all 
the section lines in Brown County to be the centers of the public 
highways whenever any road was opened for tra£Bc by order of the 
county commiaaioners. 

This measure looked innocent, no doubt, for it was entirely a local 
proposition, and applied only to Brown County. The necessary 
road surveys and views were expensive, at least they were considered 
so at that time, even though the cost probably tUd not exceed t5 
per mile. In one early statute this expense was limited to $3 per 
mile. This section line road measure was no doubt enacted in the 
name of economy, as most of the other blunders in highway improve- 
ment are made. 

In 1871 the section lines in fourteen other counties were declared 
to be the centers of the public highways and from that time on the 
roads have been laid out almost exclusively astride the section lines, 
regajdlesB of the proper location, hiUs, character of soil, safety of 
traiSc, first cost maintenance expense, or convenience or economy 
of traffic, and now only in rare instances is any part of the original 
trails or territorial or State roads left, except such as follow the section 
lines. 

In the cattle country of the extreme western part of the State 
where there are few fences most of the roads used today follow the 
natural locations on the most direct routes on the high ground. 
These roads, however, are not legally laid out, and strange as it 
may seem, when they are officially opened they are almost always 
bisect^ by a section line. 

All highways at the present time are laid out on petition to the 
county commissioners by twelve free holders who live in the imme- 
diate \-icinity of the road. The petition must specify the place of 
beginning, the intermediate points, if any, and the place of termina- 
tion of such road. The statute provides that the width of the right 
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uf way aball nol be more tbiui sixty feet or less than forty, tbe exact 
width to be determined by the viewers at the time of establishing 
the road. 

If the county commissioners pass favorably upon the petition they 
may act as a board of viewers or they may appoiut three viewere 
to definitely locate the road. Generally the appointed viewers have 
no interest whatever in Ihe road or desire it to be located on a cer- 
tain section line, and in either case the interests of the individual 
land owners prevail at the expense of the public welfare. The 
statutes do not now require the highways to be located on the section 
lines, but public sentiment does, which is just as bad, if not worse, 

The statutory provisions for locating highways in the other Cen- 
tral West States are not, and have not been, unlike those of Kansas, 
and the evolution of the section line roads has been the same, always 
selfish and at the expense of the public. 

Some of the advantages of the section line roads are: The elimi- 
nation of local strife in establishing locations; tittle or no trouble 
to get a road as compared with the method of petitioning and view- 
ing; low cost for views and surveys; relatively low damages for 
rigbta of way, since such a road would geucraJly be located along 
the side of the farm instead of dividing it; the lessening of the area 
of land deducted from the holding of any owner by requiring his 
adjoining neighbor to furnish half the roadway, as stated by Mr. 
Fletcher; the elimination of sharp angles in the fields; greater ease 
in farm operations in the fields adjoining the highways, this is es- 
pecially true where large machinery is used; the facility with which 
strangers can follow the highways; and most important, a majority 
of the people beheve that the road should be there, and that no 
land can be spared for highways any place else. 

Probably no enumeration of the disadvantages of the section line 
roads would include all the objections. However, some of the worst 
ones are: The resulting large number of unnecessary exceasively 
steep grades, expensive bridges and culverts, dangerous rulroad 
crossings, and sharp angle turns; the practical difficulties in reloca- 
tions; the increased distance around the two sides of a right angle 
triangle as compared with the length of the direct road located on 
the hypothenuse of the triangle; the zig-zag traveling or sail boat 
like tacking necessary to reach any given point except, possibly, 
due east, west, north or south; the bad soil conditions often encoun- 
tered; the high first cost, and expensive maintenance ; increased trans- 
portation expenses due to the longer haul and extra time required 
to reach market; nine times out of ten the section fine is not located 
where the road should be and the highway that straddles the sec- 
tion line is nearly always located in the interest of the individual 
instead of the public. 

The practice of section fine road location has been followed so 
long that it is now not uncommon to see all other consideratJons 
wholly disregarded. The writer, while employed on some drainage 
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work straightening a stream, met an old lady who was opposed to ] 
tiie improvement and she gave as her reason that if God Almighty ' 
had not wanted the stream located just where it was He would 
have put it some place else. A good many people seem to have the 
same opinion of the government made section lines and the location 
of the highways, as evidenced by the following examples: 

A mile of road waa recently opened in the rolling prairie country 
of Kansas on an east and west section hne. This mile of road crosses 
the same stream three times and a more scenic route could probably 
not be found in any White City. The expense for bridges was 
about $5500 and for grading 82500, or a total of about $8000 to 
make the road passable. The highway benefited only four men, 
whose property is not worth as much as it cost to open the road. 
By establ&hing one and one-half miles of north and south road 
only one bridge would have been needed and the same purpose would 
have been served at a total expense of about $2000. The writer 
advised the county ofhcials in this case to buy the farms and rent 
them for pasture rather than fasten upon the county indefinitely 
the m^ntenance of such an abominable road. 

In 1905 a $2500 bridge was built on a section Une and $1000 waa 
expended for grading. Then the bridge and the work was aban- 
doned and it has never been used, for it will require an additional 
expenditure of S3000 to obtain a 13 per cent approach grade. By 
placing the bridge at the ford on the old natural road only 225 feet 
oft the section Une a ver>' good road with a 6 per cent grade could 
have been had at a total cost of not to exceed $2500. 

Less than four miles from the bridge referred to above another 
$1800 section hne bridge was built agunst the face of a rock bluff. 
The east approach has never been made and on the west end at 130 
feet from the end of the bridge the rock bluff is forty-two feet above 
the bridge floor. About $150 was spent in quarrying rock to make 
an approach and then the work and the bridge was abandoned, for 
the only practical way to make a road at all on this section line at 
this point would be to construct a tunnel. By moving the bridge 
120 feet to the old ford a good crossing and a water grade around 
the bluff could have been had without any change in the present road. 
The distance around the bluff is practically the same as over it. 

Where the railroads run di^onally across the sections it is not 
uncommon to see two unnecessary, dangerous, highway grade cross- 
mgs within a quarter of a mile and often much closer. Apparently 
it never occurs to the viewers that in such cases the highways should 
parallel the railroad. 

On account of the local influences and the lack of proper iiifor- 
matJon the average road viewers cannot handle this problem of 
rights of way alone, satisfactorily. The State Highway Depart- 
ment should approve the location of all main roads before they are 
improved and until this is required by statute there is little or nn 
hope for much favorable change in the .'^tatew wherr Ihr highwayii 
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lines except by paralleling the nulroads. 
t it practical to parallel them. 



Bt reams are 

The Chairman: We will proceed with the next paper on the 
program, "Drainage Structures," by Mr, W. E. Atkinson, State 
Highway Engineer of Louiaisna. 



DRAINAGE STRUCTURES 

By W. E. Atkinson 

State Highway Engineer of Louisiana 
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Drainage structures like many other features of highway com 
tion require the consideration of many factors in determining the 
type and character of construction adaptable to any particular loca- 
tion, or in determining a uniform standard or design to be used 
throughout any particular proposed highway project. Inasmuch as 
road construction together with drainage structures are more or less 
problems to be solved by every State or highway commission to 
meet local conditions, I shall not attempt to set forth any rules or 
plans governing the type or construction of all drainage structures, 
but merely present to you some of the general methods, factors and 
policies governing the construction of such drainage structures in 
Louisiana, under the supervision of its highway department. 

In determining the length of bridges and spans between bents 
and piers and the size of culverts, consideration is given to the 
maximum rainfall, amount of run off, average slope of ground of 
drainage area, seepage, etc., as included in the same factors govern- 
ing similar structures under railroad construction. After determin- 
ing the required opening for waterway, the factor governing the 
required strength or carrying power of the structure is determined, 
so far Rs it is possible, upon the maximum load the structure is likely 
to be subjected during its bonded life. As to the bonded life of 
structures of this character, it is figured that they should last until 
bonds or taxes voted for the construction of same are retired, all 
structures being computed, however, to safely carry a minimum live 
load of not less than ten tons, plus 50 per cent impact and a factor 
of safety of four. 

It has been the policy of the highway commission of Louisiana 
to' construct, whever funds and conditions will permit, permanent 
structures and adopt uniform and standard plans for bridges and 
culverts for any particular highway project, however, oftentimes 
different designs are necessary to meet existii^ conditions, the type 
and design of bridges, whether they be of wood, concrete, or masomfy, 
etc., are determined largely by the amount of funds available, and 
the character and nature of soil for fomidation. 

Due to the alluvial character of the soil, with the exception of 
some sections in the northern part of the State, there are instances 
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«apeaally lor those of coocrete ooostnietioa, tkat am e o p t ii rtB r 
■nay- one tlie «iaa drMMge Conns over asd over, pena ittia^ tteetqr 
wHieh ImMT BaoB per unw juu on socb wane tcaui ouMmn ttaov 
^ sjBtoB of aoA-mufoRn atandud dainia for audt atnietana, and 
in adifitian, maay (bms pe naittin g, witfaoot graater cool, gnatar 
'vntervi? oonag tliaa tbeoretkaHy ooo^Mited, raanhiiis ia a lazier 
Caetor of a^stj, and (tftoi pronding for sotoe onpneeaeotad nun- 
&U or ^haSbanA not anticipated. In a di fitioc to eoDOvte bridgas. 
the dep artm eot is bmlding many wooden badges, both of oeoaotod 
^md ODcreoeoCed materials, this chaiaeta of constmctioo predomi* 
~ *' * ' " J due to lads of ftuds for more pennaoeot 

s installed act^ral types of culverts, that of 
ooocrete, cast iron, wood, c<»rugat«d galvan- 
. etc, the type of ooDstructiou being govenied by the avafl- 
^)Ie funds and topapaphic&l features together with oiaTarter of 
sioil encounteiied in foundation, however, where pncticable, tJOPgate 
Isas ahrayti been recommended. 

At many places, however, we have found it impfacticaUe and not 

economical to use concrete culverts and others of a moDoUtlue char* 

scter, especially in some of the bayous and coulees. In ooa plaoe 

in particular, it b recalled, where the foundation tn one bayou was 

«0 poor that a strip 2 inches by 2 inches by 16 feet was podiod down 

mta full length in the bottom of the bayou, and oould have beeo 

pushed farther if the strip had been longer. This bayou was 350 

feet wide across the top and 25 feet deep, and the ooly opening 

neoesaary was that of an equalizer with an area of some 28 aquaia 

feet to be filled o\-er with earth, thereby making a bridga of saith 

and of an equaliter. The equalizer installed at this particular loc»- 

L tion, was a ten gauge 6 feet diameter corrugated galvanised irtia 

■ l^pe culvert. The entire cost of this combination bridge, if it may 

^ Qe so termed, amounted to $2,059.27, including an ilein of S215.73 

for riprap, whereas to have bridged the bayou with concrete, or to 

liave attempted to build a concrete culvert, would have made the 

TOBl verj- much in excess of this amount. The only weak point ! 

»e, relative to this construction, ia the more or less uncertainty as 

lo the lasting qualities of the culvert from corrosion. This is stated 

merely to show some of the conditions that have to be met in Louk^uia. 

Due to debris, drift wood, and other extraneous matter, our bigb> 
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way department has adopted a policy not to install any culvert* 
of lesB than 18 inches in diameter where possible, it preferring (&rt 
they should be not less than 24 inches in diameter. 

No doubt many of you will take issue with me on this point, but 
my experience has been that culverts of these sizes have proven 
more sati^actory and given better service, requiring less maintoiance 
both for road and culvert at auch places than when culverts of less 
diameter are used, even though the smaller culverta are ample to 
carry the water, due to the ineffectiveness of the latter from drift 
choking and filling them up. 

I have yet to find my first culvert that is too large for the amount 
of water and rainfall to be drained, but many have I found that 
were too small. 

The Chairman: The discussion of the paper just read wj to 
have been opened by Mr. S. D. Foster, Chief Engineer of the State 
Highway Department of Pennsylvania. In his absence Mr. Willis 
Whited, Engineer of Bridges of Pennsylvania State Highway De- 
partment will open the discussion. 

Mr. Whitbd: The paper just read is very interesting to me, 
but the conditions in Louisiana are very much different from those 
in Pennsylvania, In Pennsylvania we have a smaller rainfall than 
in Louisiana, but we have steep slopes so that the water has great 
velocity sometimes and we seldom have any great difficulty about 
foundations. Where we do have soft foundations like those men- 
tioned, it is very common practice for us to build a rectangular 
culvert and make the bottom strong enough to distribute the load 
over the whole of the bottom. That not only checks the erodon 
due to the water flowing through, but also diatributea the founda- 
tion load enough so that there is very little difliculty about settle- 
ment. In that case of course the culvert would have to be rein- 
forced lonptudinally also, so that if the load was heavier in the 
middle it would not crock crossways. Now much has been written 
about the strength, stability, etc., and the proper loading of cul- 
verts, but comparatively little literature is available on the action 
of the water, A culvert has to perform two offices; it has to carry 
the traffic overhead and it has to carry the water under. Now in 
providing for that purpose we are very careful especially in Penn- 
sylvania where we have high velocity of water, to arrange it so 
that the water enters the culvert with as little deflection of the 
current and as little obstruction as possible. We \isua1ly flare 
or wing walls about 30 degrees from the line of the stream so that 
it acts really as a juttage and we have to put a wall down at the 
bead, if it is soft ground, to prevent the water getting under it. 
We often pave the bed of it for the same purpose, but even witt 
assistant engineers I have some difficulty in persuading tl 
give the bottom of the culvert nil the slope possible. Some 
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insist OD making it nearly level and then having the debris accumu- 
late on the underside where they can clean it out. I tell them, 
"Give it all the slope you can, give the other fellow the chance to 
take it up." It is a good deal cheaper for the Highway Department 
if the other man clears away the driftwood and the debris than 
it is for the department to do it, and in doing so, there is also some 
difficulty occasionally in preventing serious erosion on the down 
stream side. We find the erosion due to water is usually much 
more severe on the down stream side than it is on the upstream 
side, so that we have to take more precautions with it. I have 
seen culverts with good paved bottoms grouted ui and made in nice 
shape and the water gets to cuttir^ a little on the downstream 
side, and then it cuts back and cuts back and I have known that to 
be cut down four feet, and half of that paving destroyed. But 
that is a thing that we preach to our men all the time, in season and 
out of season, to give the water as free an entrance as possible into 
the culvert, as rapid a passage through as possible and a safe exit 
after it gets out, in such a way that it will erode the soil as httle 
as posable, and in that way we reduce the cost of maintenance, 
reduce the necessary size of the culvert and get much more satis- 
factory results all around. 

The ChjUrhan: The next paper is by Mr. A. D. Williams, 
r^C^ef Engineer State Roads Commission of West Vu-ginia. 



GRADES AMD EXCAVATIONS 

cohdinons dbteahiiting maximum grades— methods 

ahd cost of grading and excavating— 

economic considerations 

By a. D. Williams 
Chief Road Engineer StaU of West Virginia 



^P In the past two or three years stress has been laid upon the sub- 
^^ect of permanent roads. Many articles have been written bearing 
upon the various kinds of surfaces, but the ever-important subject 
of grade and excavation has received only passing notice. Yet the 
only permanent thing about a road is its grade and location. The 
various kinds of surface will yield to the actions of the elements 
and pass the march of time, but the road once established will be- 
come more fixed as the years go by, adding improvements and new 
property lines to bind it firmly in place. This makes more im- 
portant the engineering subject of our roads. The establishment of 
grades and location should be given the greatest consideration. 

THE UINIMUM GKADE 

The principal factor entering into the determination of a mini- 
mum grade is the queation of Buffioient drainage. Except on fiUa 
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over 2 feet the minimum grade ehould not be iess than three-teottL. 
(t^) of I per cent and preferably not less than Gve-tenths (-^ ' 
per cent. 

THE HA.XninH QUADS 

There are a number of factors that enter into the i 
grade, but, before attempting to locate any road or to establish Miy 
grade the engineer should make a thorough study of the territory 
to be developed by the proposed road giving due consideration to 
the following pointe: ' 

First. What will be the present and future demands of the terri- 
tory adjacent to the proposed improvement; I 

Second. What are the possible developments in the territory 
from an industrial, agricultural, educational and social standpoint. 

Third. What part will the proposed road be of a general system 
of roads reaching to other communities and what will be the effect 
of the improvement on other sections; 

Fourth. The nature of traffic that the road will be called upon to 
take care of, making due allowance for development, conaideriog 
the present and future tonnage; 

Ftfth. The general direction in which the greatest amount of 
tonnage will be transported, the class of tonnage and the time neces- 
sary to move it in order to make it the most marketable; 

Sixth. The direction in which the ascendir^ grade will be in 
comparison with the possible traffic demands; 

Seventh. The maximiun load that a horse can pull based upon 
the length of grade and the time required to make the trip, from the 
standpoint of the horse and the time necessary to get the best re- 
sults for the kind of material the country will produce; 

Eighth. Consideration should always be given to climatic condi- 
tions and to the season that the roads will be required to take care 
of the heaviest traffic, as well as a study of the foothold for horse- 
drawn vehicles. The possible amount of frozen or icy weather should 
be noted in determining a maximum grade; 

Ninth. The class of material over which the road is to be made 
and the cost of construction on the longer distance compared with 
the steeper grade and shorter distance have a certain bearing upon 
the subject, because the most important subject in connection with 
the cost of roads on grades is that of maintenance which increases 
very rapidly with the increase of grade. Roughly speaking the 
destructive effect of violent and periodica] storms is four times as ' 
great on a 5 per cent as on a level ground, and nine times as severe 
on a 10 per cent as on level grade. Thus if no other factors were to be 
considered on eart,h roads alone the cost of upkeep in a very few years 
would justify the oliniination of bad grades; 

Tenth, The condition of the right-of-way and the poMiblc chances I 
for disposition of water and drainage luv facior? of much importance j; 
when considering the maximum grude, because on steeper giBdes liu: J 
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thM •• l^c pHB» the motor tzaffic requincMots of tbe pvAfie 
A be noie aad mm exacting:. ExpenmeotB as to EMD* 
^^r™ aod ilB d&oescy on (^£calt iciades and ma te na la 
■R ■■« bcsBg ooodocted near rniotitowti, Painsylnuua, by Mr. 
&. Ol GA. KqpetimeDtal En^neer for tbe Chahners Motor Com- 
piiq- of Detroit, 'Wm^'c^'* In this econectioo we have but tittle 
dtfa. Sooe neott experiments made hj Mr. H. Keir Tbcotss and 
Mr. V- FssBOB of BaOaki, New Vock, for tbe neree-Airow Motor 
Caapanr, Aow that the das and tdnd of surface aai more influ- 
eaee cpoB the motof^biven tmck than the percentage of grade and 
diat it i w jMi e a practkaOy the same bactive bne on a 1 per <»nt 
grade in mad and kxne stone to huidle the same ktad as it dote on a 
27 per eeai gnde oa eoociete, aqihah, new boA and fiist-«laai 
''****-^*'' Kit obeerratioos of the speaker lead to the eoodasBoo 
that grwfaa <tf any length ezceediDg 5 or 6 per cent are not as sat- 
irfietacT' and as eeonomica] as fighter grades for motor tnffie owing 
to tbe Btoeased baaard, increased ctmsumptkn of gasoline, and 
loB «r power doe to tbe leastaDce to gravity. Tbe speaker's ob- 
aetvataoo ftnther coododBs that in frooen or icy weather motor 
tiafie ia extzemeiy baaardoos on grades exceeding 10 per oent, and 
tntinly aoaafe on grades exe c et Bng 16 per cent; 

Sxteeoth. Grades crossing a samtoit aboold merge into each 
Dtfaer by eoow form of vertical eur\'e, Tbe speaker has been ac- 
curtomed to uang tbe following formula whidi proves satirfactory 
ud practieable. Take tbe summit grade at e and a grade point 
100 feet on each side or any other deaJraUe cfistaoce arid by use of 
Bthtf one of tbe foUowing formulas find tbe elevation at / wfaicfa will 
be half-way between e and g, then by use of the formula find the 
offset frooi the tangent at each of the ordinatos. This subtracted 
tram the eleratioD ^ tbe ordinate will give tbe true elevation of the 
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By reference to Gillespie whose work containa about all w« have 
upon tractive power of a horse, which embraces the experiments o( 
Sir John McNeil, Sir Henry Pamell, and Mr. Cayffier, some d 
whose works are quoted by nearly every writer, we find that a bone 
traveling at the rate of two and one-half miles per hour can exfft 
10 per cent of his weight, and travelling at the rate of four n^ 
per hour, can exert 6 per cent of his weight. These observatinu 
prior to 1850 and just before the advent of the ateam road into our 
field of engineering embrace about all the experiments we have 
excepting the work of Mr. E. B. McCormick of Kansas Stat« Agri- 
cultural College and the works of Prof. J. H. Waters of the tfci- 
verpity of Missouri, and other work by Mr. McCormick la no* 
being done for the Office of Public Roada, at Washington. The 
speaker's personal observations have shown that a horse for a lim- 
ited period can exert one-fourth and sometimes even greater percent- 
age of his weight, this depending in a measure upon the kind of shoes 
on the horse and the foothold on the grade. A horse on a, road ma- 
terial that offera safe footing can be safely trotted down a 5 per cent 
grade, but cannot be trotted down this heavy a grade for any great 
length of time without injury by "jamming or stoving him up," 
Therefore, the ruling grade should not exceed 5 per cent, if for a horse- 
drawn vehicle over which speed must be made on the descending 
grade because the average horse in walking down a grade will not 
make over four mitea per hour, while he will trot twelve miles per 
hour, thus, from this standpoint, we can double the distance of the 
road and increase the time 33J per cent. The speed of twelve miles 
per hour should not be under^iken down a grade of more than 3 per 
cent with a vehicle bearing any kind of a load. In ascending a 5 
per cent grade the capacity of the team is about four-tenths of 
its capacity on level ground and about one-fourth of its capacity 
on 10 per cent grade, on a loading for the same tractive exertion, 
but a point here that should not be forgotten is that for a short dura- 
tion a horse can exert from 25 to 40 per cent of his weight, thus 
doubling and quadrupling its normal tractive force and in this con- 
nection it is often economy, considering the financial condition of the 
community to put in a short piece of 6 and even 7 per cent grade, 
than to expend a large amount of money in making an exhaustive 
and expensive cut, especially so if the cut must be made at the 
expense of development in some other part of the community. One 
thing that should be borne in mind is that each year's develop- 
ment of our country makes the chances for cbai^ng of grades and 
their elimination less possible, and that while the improvement 
of the surface of a road increases its tractive efficiency about 200 
per cent on level ground it only increases about one-fourth for a boree- 
drawn vehicle on a 10 per cent grade, thus money expended ia d^ 
creasing the grade within a reasonable amount of distance iariilH 
beet possible investment. g^^H 

Then with these coQclueions drawn and a decision a« to tha^^^l 
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of surface th&t niU poesibly be placed upon tbe road at some future 
time, we are to positioo to determine what should be the maxim ii m 
grade. 

MKTSODB Ain> COSTS OP OBADINO AMD SXCAVATMO 

This is a machise age and wherever grading can be done by ma- 
cbioery it is usually more ecoDomical. Tbe following table based 
upon figures taken from different pieces of work is approximately 
correct to a w^e scale of 15 cents per hour and capable super- 
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a elance at tbe figures it will be seen that at 22 cents per yard 
tbe same cost for any given ratio the ratio cost distances are for 
IbWTOW, 200 feet; drag scraper, 400 feet; wheel scrapers, 500 and 
feet; one horee cart, 1500 feet; wagon, 1800 feet, while tractor 
Ud truck on track do not reach the amount within one mile. The 
ooel of grading depends materially upoo the class of material, the 
jocation and the management of the operation. In McDowell 
County, West Vii^nia, a contractor failed on a contract at 65 cents 
pet cubic yard, for a material running about 60 per cent soft sand- 
stone rock, and 40 per cent earth. The county purchased a steam 
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In llanoo CooH^, Wert Yk^am, a eiaitnctor recently coo- 
tiaetcdfar apiece id wnk mdaBied at 46 cents and the wotIe coat 
52 eenta. tlpB wae die byetew Jionl. being about 70 per cent fock 
and 30 pa- ooU earth. 

In Mercer Coon^, Wcet Vspeai, WaUoe and Coo^Mny have 
~ i <d load at 48 ceota per cubic 
K about 7360 cubic yards per 
BUe. 

In PleasantK Coanty, West Vkipiua, matenal nmning about 
80 per cent rock, and 30 per eent eartb ooets 83 cents per eutnc 
yard to grade by day labw at 20 amts ps boor, teams at S3.50 
per day. On the aame pieoe of week; with priaon labor on tbe honor 
^steni wtiA eoets 75 cents per day and teams S3.50 per day, the 
grading cost 30 ceots per eunc yard. 

la Kanawha Coimty, West \upn)a, ibe Atlantic Bitulithic 
Cnupany has a contract for three miles of road grading and surf&cing. 
The grading is otMitracted at S1.25 for stone and 3i cents for earth 
claseifi cations running about 70 per cent and 30 per cent earth, or 
an average ot 97.7 cents per yard. The State has a prison camp 
working on the honor system under a compet«it engineer and is 
moving the same clasE of material at 24 ceots per cubic yard. 

Thai as to methods the speaker would suggest the use erf ma- 
chinoy wherever poeeibie under comfietent super^'ision and under 

Eoper direction and to make use of the State and county prisoo 
bor. On work that is light and od which machinery can t^ em- 
ployed the work should be done by day labor. Od heavier work and 
large quantities the epeaker would reconmaend contracting and to 
the contractor a systematic organization of his work so as to get 
the most efficient service from his men and equipment. There 
are volumes written covering the subject of Cost Data in heavier 
work but the speaker's experience in highway work leads to the con- 
clusion that there are many elements entering into the cost of high- 
way construction that are often overlooked when comparing this 
class of work with heavier work. One point of deficiency that has 
been noticeable and should be emphasized here is the lack of organi- 
eation in highway construction in the various sections of the coun- 
try. In many instances 50 per cent of the cost oould be saved by 
an adequate organization. 
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^M ECONOMICAL CONSIDERATIONS ^^H 

The economical phases of highways and highway construction ^^1 
are many, and call for more time than the speaker should occupy. , 

We might say that in studying the history of highways and high- 
way economics that it can be divided into three periods: The Roman 
or Ancient Road, the Telford and MacAdam period, extending from I 

1750 to about 1S40, and our modem or twentieth century awaken- i 

ing. The Koman road with its 3 feet of stone was reduced about 
one-half in the days of Telford and MacAdam and now with modem I 

machinery we are constructing macadamized roads in West Vir- 
ginia at costs ranging from $1000 to S4000 per mile, concrete from 
$7500 to 812,000 per mile, and brick from $9,000 to $20,000. per 
mile. It should be borne in mind, that the cross section of a road 
should be so as to permit the greater portion of the work to be done 
by machinery on ground where machinery can be operated, and 
that an extra width of the road on hillsides increase the coat, A 
road on hillsides should not be wider than is needed to care for the 
traffic. In county districts a 9-foot concrete bituminous or brick 
or a 10-foot macadam with 5 feet of earth on each berm will meet 
all the requirements at much less cost. 

On groimd free from roots and stone, where a road machine can 
be used the material can be moved at a cost of less than 5 cents 
per yard, and on hillside grading where the work is casting a small 
steam shovel is an economical machine to use. With this should 
go a drilling outfit and attachments so it can be operated with the 
same power. Barbour County, West Virginia, this season pur- 
chased a tractor and heavy grader for each district, equipped them 
with driUing outfit and with less money than they expended in 1913 
without showing visible improvement upon their roads and have 
graded nearly all of the roads of the county in good shape. 

In conclusion I want to say that the most economical thing a 
conamunity can do is to improve its roads so as to serve all its de- 
mands and to do this, it should employ a competent highway engi- 
neer to make a careful study of the needs of the territory, its financial 
ability to eonstmct and maintain a road and to locate and aupeiin- 
tend the construction of their road for them. When the road ia 
constructed a competent patrolman should be placed on it to con- 
tinually keep up the maintenance and repairs. Many of our paths 
and by-ways were not located by men or by engineers but were 
the foot-prints of the primitive mound builders, the buffalo, the 
(te er and the wild animal that wandered to and fro in the wildwood. 
Sius our roads need revising because 



One day through the primeval wood, 
A calf nalbcd home, ao good calves should; 
But made a. trail all bent aakew, 
A crooked trail aa all calvee do. 
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Since then two hundred yean have fled. 
And, I infer the calf is dead. 
And from that day o'er hill and glade 
Through those old woods a path was made; 
And many men wound in and out, 
And dodged and turned, and bent about 
And uttered words of ri^teous wrath 
Because 'twas such a crooked path. 
This forest path became a lane. 
That bent, and turned, and turned again; 
This crooked lane became a road^ 
Where many a poor horse with his load 
Toiled on beneath the burning sun. 
And traveled some three miles in one. 
And thus, a century and a half 
Trod in the footsteps of that calf. 
The years passed on in swiftness fleet. 
The road became a village street; 
And this, before men were aware, 
A city's crowded thoroughfare. 

And soon the central street was this 
Of a renowned metropolis. 
And men two centuries and a half 
Trod in the footsteps of that calf. 
Each day a hundred thousand rout 
Followed the sigsag calf about; 
And o'er this crooked journey went 
The traffic of a continent. 
A hundred thousand men were led 
By one calf near three centuries dead. 
They followed still his crooked way, 
And lost one hundred years a day; 
On some roads the first engineer 
Was a wild beast or fleeting deer. 
Road Builders, be sure when you laugh. 
That you're not trailing a calx. 
For such a reverence is lent 
To well establish precedent. 
That men are prone to go it blind 
Along the calf paths of the mind, 
And work away from sun to sun 
To do what other men have done. 
They follow in the beaten track, 
And out. and in, and forth, and back. 
And still their aevious course pursue, 
To keep the path that others do. 
But how the wise old wood gods laugh 
Who saw the first primeval calf. 
Ah I many things tnis tale might teach 
But I am not ordained to preach. 
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The Chairman: The diBcussioQ of Mr. Williams' paper will 
be opened by Mr. William R. Roy, State Highway Comnusaioner 
of Washington. 

Mr. Rov: I have been asked to lead the discussion on Mr. Wil- 
liams' paper "Grades and Excavations," I have no disposition to 
criticise Mr. Williams' findings. He has handled his subject with 
skill, and in a very painstaking manner, and I am sure that you 
gentlemen who have had the privilege of hearing him feel well repaid 
for your time. 

The question of grades is a very important one, and we in the 
State of Washington find the extremes confronting us on every 
hand, and on account of the topography of our country we are com- 
pelled to keep close to water grades, hence we cannot make our 
locations on section or township lines, except in very rare cases. 
We have a large State in which are more than 40,000 miles of roads 
without counties, the winding calf trails that Mr, WilHamia refers to. 
We are fortunate in our State to have a governor, who is not only 
a road enthusiast, but a practical road builder of large and varied 
experience, and being chairman of the Highway Board is a tower 
of strength to the working force of the department. The other 
members of the board are equally zealous and enthusiastic and 
under their guidance we have during this biennium completed 233.5 
miles of State highways, and we have completed 442 miles of perma- 
nent highways. This represents most all of the different types of 
surface. In addition to the alxive the counties have bmlt during 
the biennium 1900 miles of road, or a grand total of State and county 
roads of 2343 miles of roads. The State roads are cleared and graded, 
ditched and drained to standard plans with concrete culverts- 
bridges designed to take care of future traffic. Our maximum grade 
is 5 per cent. We have just completed a section of the Sunset 
Highway over the Snognalinie Pass in the Cascade Mountains. 
There is no grade on this road exceeding 5 per cent. This was a 
gigantic undertaking, but with an efficient engineering force and 
the cooperation of a competent contractor we have exceeded our 
expectations, and opened for tourist traffic next year across the 
State that the people of the State and nation will be proud of for 
all time to come. The scenic beauty along this road is unsur- 
passed anywhere in the world. The drainage problems in our State 
have to be handled according to local conditions. Formula used 
with satisfaction in eastern Washington where there is light rain- 
fall would not be adequate on the west side of the State where there 
is very heavy precipitation. There we are compell&d to spend a 
great deal more money per mile for drainage. 

During this biennium we have expended for State roads $2,000,000, 
for permanent highways 13,264,091, and in addition to the above 
expenditure of State moneys the counties have expenditure for new 
construction $4,533,000 and for maintenance during the same time 
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13,220,000. Taking the total mileage in the State the cost of main- 
tenance is about $43 per mile. Most of the counties in the State 
are well organized for helping the cause of road building, and the 
Highway Department has been fortunate indeed to have had the 
heaj^y support and cooperation of all the county commissioners, 
, supervisors and good roads associations all over the State. 

Crairiian: Secretary Pennybacker has a letter he desires 



mread. 



The Secretary: This is a letter just received from President 
Woodrow Wilson: 



Mr. Auatin B. Fletcher, President of the Fourth A) 
Congress, Atlanta, Ga. 

Mt Dear Mr. Fletcher: I regret that I am compelled to forego 
the pleasure of attending the Fourth American Road Congress. 
May I ask you to convey to the members of the Congress my deep 
btereet in the important work they are striving to promote? I 
need scarcely emphasize the social and economic importance of good 
roads. They are prerequisite to the betterment of rural life in a 
number of directions. Improved roads, especially improved com- 
munity roads from the faim to the nearest railway station, are 
an urgent necessity. They are essential for the economical mar- 
keting of farm products, and for the development of the educa- 
tioDftl and social institutions of the country. As important as the 
matter of providing additional funds may be even more impKir- 
tant are the matters of better road admiiustration and the better 
maintenance of roads ah-cady constructed. The nation is now ex- 
pending more than $205,000,000 annually for the construction and 
m^ntenance of roads, and it is clear that we are not getting the 
resuha we should have. The proper planning for road systems in 
States, the development of better methods of administration. Slate 
and local, and the proper maintenance of roads, will, I am sure, 
receive peculiar attention from your body. When the people are 
convinced that they will receive full value for every dollar expended 
on roads they will be brought more easily to an appreciation of the 
need for future expenditure and will make the requisite provision. 
I bcUeve that your body can furnish intelhgent guidance in the 
solution of our problems in this field. Sincerely yours, (Signed) 
WooDBOw Wilson. 



The White House, Washington. 

Mr, Mdrfht {of Pike County, Ga.): 
ing over the list of distinguished speakei 



Mr. Ckaimian: In look- 
^ . i at this Congress I fail 

to find any of the ear-marks of the farmer, the man who is more 
intensely interested in good roads because it is the foundation and 
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ibe bed rock of all development and uplift of the agricultural inter- 
ests of this country; 1 mean the farmer who lives, moves and worka 
upon the farm and is dependent upon the results of those fann 
operations. If I did not fear that I would shock my hearers, I 
would claim that this good roads movement is of far more inter- 
est to the farmers of the South than any cooperative bank loan or 
government aid to relieve the present conditions, for just so far as 
the farmers' obligations are increased in connection with present 
conditions, just that far will you distract his brain and energy from 
farm operations of the future which are so necessary for his success. 
But in travelling over this State from near the line of Florida to 
the line of Tennessee, I find that wherever there is a short stretch 
of good road, upon that you see farm homes that are attractive, 
upon that you see commodious bams, you see fences well kept up 
and painted; you see flowers in the front yard and everj-thing iB 
an evidence of thrift and good living. The land surrounding these 
farm homes is worth S50 to $200 per acre. On the contrary when 
you reach a stretch of road where it is almost impossible for a team 
to pull one bale of cotton, you see the farm home of the past occupied 
by negroes, falling down, dilapidated, the bam consisting of a httle 
log house of about 10 x 15, the fences falUng down, if you find any; 
the grass is growing up to the front steps of the Httle dilapidated 
residence; the land around such a habitatiou has no market value; 
no one wants to live in a community where it takes all of his motive 
power to carry one bale of cotton to market. Now I have a few 
criticisms to psiss upon the road work of the present. I believe in 
reducing these things down to hard tacks. The farmer is the man 
who b dependent entirely upon the dirt roads of rural districts. 
What is the road work of the present? Simply temporary; it is 
dry weather road work. Your road force goes along today, grades 
the road if it grades it at all, crowns it up, irons it over with a scraper 
and leaves it. liVTiat is the result? Tomorrow your rain comes, 
and for the next ten days the road is almost impassable. That road 
force will not get back to that road for something like a year or 
two years. Not only that, but here is an elevation, there is a de- 
pression, there is another elevation; he crowns up his road and runs 
all of that surface water down to the depression and makes no dis- 
position of the water collected there. And there is a gully washed 
across the roadway for the unsuspecting automobilist at night and 
away goes his front axle and spring. Now that is what I Bee in 
travelii^ over Georgia; that is the result of the road work we are 
getting; that is the kind of work our taxes are going to support. 
Again, maintenance — oh, there is the key to the situation. I refer 
in all of my criticisms to sand clay and clay sand roads. That is 
the only practical and feasible thing for our rural districts for tte 
present at least, so my criticism will be on that class of roads. Now 
this question of maintenance — there is not a single coimty m the 
State of Georgia to my knowledge where a syalematic proviaon i 
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made for maiutenance and up-keep of the roads of Georgia. They 
go ahead with their initial work and then it all looks nice and smooth, 
but as I stated a while ago, the rain comes and here goes your ex- 
penditures of thousands ami thousands of dollars for road work. 
I want this Congress to impress upon those men who have in charge 
the actual building of the road, the important fact that the up- 
keep ffl more important than the initial work. Now, Mr. President, 
what I want to see is a school to teach road builders of this country 
how to build a road; that should be the intent of your Congress. 
Create a school; they are ignorant, they don't know how to build 
a road, but they think they do, and won't come here to hear these 
experts tell them how to build a road. This expert knowledge is 
fine, I enjoy it. I am so intensely interested in good roads that 
I would like to hear it for a week, but it is just like the government 
ud to the farmers and the cooperative bank loans to farmers, it 
don't reach the man who is in distress. This expert knowledge that 
you are giving forth here in this convention does not reach the man 
who moves the dirt, you understand, the overseer, the superintend- 
eot. Let us have that kind of an education under State authority, 
if it ifl poB^ble, and make it compulsory that he must bear a diploma 
from this school before he can accept a position as road builder in 
our country. Thank you, 

Mh. W'illuub: If the gentleman will present his name to the 
State Highway Commissioner of West Virginia, we will send him 
a copy of that kind of a law that is already in operation and doing 
good work, 

Tbs Cbairuan: I think there can be no question but what the 
whole convention is with our friend from Georgia who has just 
^x>ken to us. The next paper is "Light Traffic Roads," by Mr. 
8. Percy Hooker, State Superintendent of Highways of New 
Sampsbire. 



• SURFACES FOR LIGHT VOLUME MIXED TRAFFIC 
By S. Perct Hooker 
Stale Superintendent of Highways of New Hampshire 

In a subject of this kind the first question to determine is the 
txact meaning of the title. 

What is light volume mixed traffic? How many vehicles are to 
paas over a given piece of highway and still be classed as light vol- 
ume? TSTiat is their relative proportion as to motor propelled and 
horse drawn? I confess 1 am not clear upon the right interpreta- 
tion of these terms. There are sections of the country where pre- 
■unubly the mixed traffic would consist almost entirely of horse 
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drawn vehicles, while in others a very large per cent would be n 
traffic. 

The treatment of the surface of these two sub-divisions ' 
vary to a considerable extent. I am inclined to consider the sub- 
ject as being the treatment of sulisidiary roads which have only 
the horse drawn traffic originating upon the road, together with 
motor traffic of the pleasure class and little or no freight traffic which 
is motor driven. 

From my point of view, the word "surfaces" b somewhat suprer- 
fluous and the subject is the entire treatment, comprising the sub- 
grade and drainage conditions, which must be considered as part 
of the surfacing in order to treat intelligently its surface. 

I shall treat the subject, therefore, broadly as the improvement 
of the ordinary country road as it now exists. The purpose being 
to obtain the greatest amount of linear feet with the least expendi- 
ture of money. 

With the immense mileage of roads in the United Stat«8, it seems 
to me perfectly clear that even in the wealthier States a large pro- 
portion of the roads will never be improved under the types of con- 
struction which are now considered necessary for their improvement 
and that 90 per cent of the entire mileage will be unimproved if it 
is necessary to improve them with the higher types of construction. 
My impression is that there must be a revulsion of feeling which 
will compel more mileage and lesser cost. Given then a country 
highway as it now exists and the proposition that for 10 miles of 
this road there is only available the sum of $25,000, what can we 
do to render this really an improved road, which under proper main- 
tenance will take care of the traffic upon it? A prehminary survey 
may show that a portion of the road is in a low lying level section 
without proper ditches where at present the natural tendency of the 
road is to act as a sort of drainage canal for lands adjacent to it. 
The soil itself consisting partially of leaf mold containing a large 
amount of bumus and which if used as a cultivated field would pro- 
duce good crops. 

The next portion may consist of a sand and gravel formation, con- 
taining boulders and on a grade of from 5 to 8 per cent, rolling over 
devations and down into hollows and guUies and eventually working 
out into clear deep sand. 

Succeeding this may be a hollow from which you rise upon a side 
hill cut through a clay bank. Here you face the proposition that 
the clay is of such a nature as to practically absorb all the water and 
where your drainage condition is most difficult to handle. 

Your laat section may be through ledge of native rock or lai^ce 
boulders, the soil slightly covered with either hard pan or sand and 
upon grades which easily wash under the annual rain falls. 

On almost all country roada several of these conditions will ordi- 
narily appear, while of course it ia an exaggeration that they will all 
occur within the lO-mile stretch. 
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Confronted with these conditioiLa it seems to me to be absurd 
to att«npt a standardization of such a highway in order to econom- 
ically work out your problem. You muat use the material which 
ia comparatively local and the treatment of each section will be 
different. 

The width of the present highway must first be taken up and in 
general standardized for the ordinary traffic, probably a width of 
21 feet between ditches is the most satisfactory standard and con- 
sidering that this should be accepted as the width of the road, you 
are next confronted with the alignment and drainage. 

In all probability the alignment will be comparatively easy over 
j'our level fertile section, but the drainage on tbie section will be 
your principal problem. Here in general you must first provide by 
deep ditching for reducing the water level of the surrounding land 
&nd by deep ditching I do not mean the ordinary ditch from which 
the crown of your road rises, but in many instances a ditch which 
acts to a considerable extent as a drainage canal. 

You must provide culverts at all points where the drainage may 
be taken away from the road at every accessible point, and however 
level you may consider the plain or plateau as a whole, you will 
doubtless find a large number of places by which the water will be 
conveyed entirely away from the road and bother you no raore. 

In most instances the grading material obtained from the ditches, 
though seemingly of very inferior quality, may be used to raise the 
general grade of your road and if kept dry by the side ditches will 
compact and make a fair subgrade. 

Your next essential is in some way to obtain upon such raised 
grade a sufficient quantity of metal of some kind to prevent the 
cutting through of your road surface from water which falls upon 
the road or in ficxKl seasons cannot be entirely carried away by your 
ditches. On my plan this may be obtained from either fields, stone 
fences or even drawn from section two, which has an entirely differ- 
ent soil. In some places it would be necessary to practically lay 
this stone as telford. In other places it is enough to simply dump 
it in the road and only partially place it by hand labor. In many 
places where a roller is available this may be the method and the 
stone simply forced into the soft material which you have excavated 
from the ditches and which has not as yet thoroughly dried out from 
the service rendered by the ditches. 

Now what shall be applied as your surface material? In miiny 
places you will find that along or adjacent to the road there are hills 
or hummocks which contain soil not properly either hard pan or 
clay, but in many places a combination of each containing consid- 
erable metal in the shape of either pebbles or fractured stone, and 
having obtained your bottom through drainage and the addition of 
T so that you are confident your sub-base will be practically 
you may apply 10 inches of (he material containing a small 

lounl of metal and by the use of road drags and road hones bring 
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this first into aectloa and next into a smooth hard surfacing, which 
will prove satisfactory in all weather for traffic, provided it has con- 
stant attendance and is repeated after every rain dragged with the 
ordinary road drag. The drag removes ever>' slight rut which may 
be started and does not allow the water to settle throi^h your weak 
upper surfacing. The maintenance must be not intermittent, but 
constant. You may find that you still have a somewhat slippery 
upper surface in which case it will be necessary to add an inch or 
two of your gravel or sand from section two. You will find that 
this will only require from 3 to 6 yards of your gravel surfacir^ per 
100 feet and while it may be at a conaiderable distance from the 
improvement, it will not add materially to the cost. 

Your surfacing upon such a type of road will require practically 
2000 yards per mile and if the material is from different banks along 
the roads your cost will not exceed twenty cents per yard. It is then 
perfectly feasible over this section to build such a highway, including 
the raising of the grade from 1 to 2 feet at a cost of not more than 
your estimated limit of S2500 per mile. 

On section two, as I have imagined it, you have a problem of grad- 
ing, rather than of drain^e. That is, the soil will readily dispose 
of your water, but you must reduce the grades to a reasonable 
gradient and with a sandy material provide some method for com- 
pacting the road. The first to consider then is what shall be your 
maximum grade. 

I confess that in this class of construction I proceed backwards, 
like a crab, rather than attemptii^ to dictate an absolute gradient. 
That is, I take the heaviest grade and see to which per cent I can 
reduce this with a reasonable amount of money, instead of saying 
arbitrarily that a 4 per cent grade is the maximum, I figure how much 
it will cost for a 4 per cent, how much less for a 5 per cent and what 
the saving would be, should I allow it at even a 6 per cent grade. 

We will say that I have found that I may reasonably reduce the 
grade on this section to 5 per cent. This I establish as a maximum 
and the other grade-s are brought to this maximum. 

There will doubtless be considerable blasting on the large boulders 
to do on this section in order to properly widen your road, because 
the ordinary country road has no established width. In cutting 
your grades you will usually find that a considerable portion of the 
material which you have excavated in reducing the grade makes 
good surface material and almost your entire expense will be the 
shapii^ of your roadway and your drainage. 

As I have imagined it, however, as you approach the end of this 
section you have run through your gravel and into what ia prao- 
tically sand. Here the gravel that you have on the other end will 
not properly compact or pack so as to make a suitable road surface 
and you will have to build practically a sand-clay road. I have not 
had good success with the sand-clay roads, unless I have practically 
telfordjzed the same by making the sub-base largely of metal. 
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r treatment of this parlicular [ 



f section two, I should 
rat part of it to obtain 
the Htnall boulders sufficient to build the entire bottom of the road 
to at least 6 inches in thickness of such pebbles. 

These I should fill with sand up to the top of the metal, then put 
on at least three alternating sections of clay and sand repeating 
until I had my road at least 10 inches thick, harrow each section as 
it is buiit up, seeing that the top surface ia of sand rather than of clay. 

This portion of the section, as I advise building, will doubtless 
coat much more than the sum per mile than you have expended 
upon the gravel portion, but together they should leave your gen- 
eral average within the limit. 

Section three, consisting largely of grade, is almost entirely a 
drainage proposition and it will be very necessary to practically tap 
the water coming from the side hill near the surface or originating 
within the road. You may find it necessary in many instances to 
run short drains for the express purpose of tapping the water boles, 
which come up in the road bed proper and it will doubtless be neces- 
sary on the inside of such a road to lay a side drain the entire length 
of every grade. A ditch should be dug on the upper side of your 
road to a depth of at least below frost line, a foot of sand being 
placed in the bottom and then an open drainage tile laid to as per- 
fect a grade as possible and your ditch filled in with sand seems to 
be the most satisfactory way of cutting off this water. 

Having shaped your clay road which is a comparatively easy 
matter as such a road will retain its section and may be practically 
worked with a road machine and then covered with, not to exceed 
2 inches, of sand and gravel harrowed in as thoroughly as possible, 
though it is somewhat difficult upon a clay road to get the sand to 
work into it at first and the farther application during wet weather 
of at least 2 inches more, will ordinarily give such a road a most 
desirable surface. The only caution being that you must not apply 
the sand in large quantities at a time, but must expect to renew this 
surface frequently during the first two years. 

We have assumed that we have now come to the ledge and boulder 
section and that all material must be drawn from a considerable 
distance to make a satisfactory road. Here without question, the 
moet feasible plan is to use a macadam roadway. The putting up 
of a local crusher and the macadam method of construction TOAy 
enable you to build at a less coat than would the use of the uncrushed 
material. 

Frequently, however, on such sections there is a great difficulty 
in getting sufficient water to properly flush a water bound macadam 
road. You may obviate the use of large quantities of water by the 
uae of bitumen but this adds greatly to the cost of your road. 

Wherever macadam is used you may retain the same 21-foot 
section, though 15 feet should be the extreme width of the metalling. 
This will take 2600 tons per mile of stone and assuming the use of 
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2i gallons of bitumen per square yard, your added coat will be some- 
thing over 12000 per mile. If water is fairly available, you may 
build your water bound road and apply one-half gallon per square 
yard of bitumen eis a cover coat at a cost of about $650 per mile, 
which will reduce the cost of your road for light traffic about $1500 
per mile. Unless there ia considerable trouble about getting your 
water therefore I should recommend the use of water bound miicadam 
with the blanket coat. 

You must consider also the added cost of nmiut«iiance upon your 
macadam road as compared with the cheaper forms, so that per- 
sonally I should hesitate about using macadam whenever there is 
a possibility of uamg the cheaper surfacing. 

Assuming a small apportionment available for the entire mileage 
needing improvement the economic question is what plan will you 
adopt for the treatment of such a highway. Will you practically 
complete this 10 miles with your money or will you build 3 miles of 
the higher type of roadway aad leave the r«st unimproved. This 
seems to be the attitude adopted by most liighway department*. 
They standardize their plans and specifications and are content with 
the small mileage of what they are willing to say is the best con- 
struction and they dislike e^ctremely to build for small cost what 
they term an inferior type of road. 

I believe this is a serious economic error and in most sections a 
road infinitely better than has previously existed may be built at a 
comparatively small cost to the great betterment of the roads in 
general and to the great help of the inhabitants of a State. 

As far as automobile traffic is concerned, I am sure that many of 
the inferior types of road are far more satisfactory to them in gen- 
eral than the highest type. Your aiit<iist cares little for a short 
section of the best possible road if at the end of it he plunges into 
what he is pleased to call an impassable road for three-quarters of 
the distance. I believe the development of roads in the future will 
be along the hne of more mileage and less cost and that this is the 
proper trend of development. 

I have talked so far almost entirely about the preliminary building 
of such surfaces. I want to say a little about the cost and methods 
of maintenance on these types of road. 

Constant continuous maintenance is necessary upon all the types 
of roads that are built. It is indispensable, however, that upon the 
surfaces of the cheaper type of roadway the maintenance be both 
continuous and intelligent. 

A road of what may be called natural surfacing, if Jeft. for ev«o 
a week during the summer season without attention loses all its 
features of a good road. It must be constantly patrolled, all holes 
in it which have worn must be filled, all weak spots which develop 
must be repaired within a few hours after discovery or your road 
will so rapidly degenerate that it i« useless as an "improved." 
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The higher types of roadway may be left for varying periods of 
time without attention and while this results in the end in being a 
more expensive method of treatment it is only a loss of money, you 
still have the road which may be repaired, but if you attempt this 
sort of treatment upon your cheap surface you eventually lose your 
highway entirely. 

My experience is that a patrolman with a horse and cart, an 
efficient drag or hone and the willingness to work will keep in almost 
perfect condition from 5 to 7 miles a cheaply constructed roadway, 
at an approximate cost of from $175 to S200 per mite. 

Given the same mileage of the higher types of road he will require 
a helper, a much larger equipment and if working upon bituminous 
roads probably not less than $150 per mile for material in the way 
of bitumen, crushed stone, etc. 

My average cost of maintenance upon the higher types of road 
including the use of a blanket treatment once in two years will not 
be less than $500 per mile, and in many instances it will greatly 
exceed this. On the expensive road also you are constantly facing 
the fact that within a reasonable number of years you must resur- 
face at a cost approximating $6000 a mile, while upon your cheaper 
road, if properly patroled, you will find that your surface material 
is thicker than it was at the time the road was built and has been 
in practically perfect condition during the entire period. 

If the dust nuisance upon your cheaper road becomes intolerable 
it may be alleviated greatly and practically removed by the appli- 
CBtioQ of light bituminous oils or tars. The objection of this treat- 
ment, however, being the tendency on the part of a patrolman to 
allow the road to get out of section by neglecting to drag it after 
every rain, as he does not wish to destroy the skin coating on top, 
which is left after the treatment. 

The cost of this treatment adds about $150 per mile to the cost 
of maintenance and on the whole is not as satisfactory for light 
travel in its final results, as adhering to the use of the natural soil 
and the regular treatment by dragging. 

Road problems may be roughly divided into four sub-di^-isions, 
and their order of importance is about as follows; drainage, align- 
ment, grade and surfacing. 

It is unfort.unate that to most people the latter is more important, 
while relatively it is of far less importance than the other three. 
The surfacing material is frequently considered paramount and the 
settling of the question as to whether you have a bituminous road, 
penetration method or mixing, a concrete road, or a pavement type 
is the main subject of discussion and with far more attention given 
to it, than in my opinion it rightly deserves. 

Your drainage, alignment and your cbange of grade are permanent 
features. The surfacing can never be permanent. I have sometimes 
wondered whether a bond issue to be paid for by posterity should 
ever be expended on any feature that is not permanent. 
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Concededly, aurfacing of all kinds will require not only constant 
maintenance but rebuilding. With the essentials fully attended to 
it 18 surprising how the surfacing may be maintained at a compara- 
tively small cost. I believe that it is as necessary for us to turn 
our attention to the economic side of the road question as to the 
scientific. A highway must have an economic road rental, as well 
as a fixed road maintenance and wherever the actual cost plus its 
maintenance exceeds its rental value we are wasting money in build- 
ing too expensive a road. We must so adjust the scales that our 
costs are such as to provide a roadway for the traffic at the least 
possible expense. 

I realize that this is a very sketchy treatment of the subject given 
me. It is not scientific, but it equally is not theoretic. Financial 
problems in a State with a very small assessment roll and a lai^ 
road mileage has made it a necessity in my State. 

In order to accommodate a large tourist traffic we must have 
reasonably good roads and we cannot afford the kinds of roadway 
that are being built in many of the richer States. We have met the 
problem, as I have outlined in a rambling way, and it is satisfactory 
to us. It seems to me that there are many other States which might 
well adopt a plan of more mileage at less cost to their great financial 
benefit and to the comparative satisfaction of their residents and 
visitors. 

Thb Chairman; Before taking up the discussion of this subjecl, 
I want to announce that the Resolutions Committee will meet at 
three o'clock today in the second floor front room of this building. 
I also want to announce that there will be a meeting of State high- 
way officials and Federal highway officials in the moving picture 
room across the hall at three o'clock tomorrow. The discussion of 
this paper will be opened by Mr. Frank F. Rogers, State Highway 
Commissioner of Michigan. 

Mr, Rogers: Mr. President and GenUemen: I am almost with- 
out any underpinning here, because I bad prepared to discues the 
very paper that was written out so carefully by the speaker who 
has just preceded me, but inasmuch as he did not give you any of 
that paper, 1 am at a loss to know exactly what I am going to discuss 
but I have it all written out before me. Well, I don't know but 
I will take a little different view of the subject from that of the 
man who preceded me because I do not assume that the people 
who are before me all represent this territory around Atlanta. I 
have seen men on the platform from Washington and from Kansas 
and from New Hampshire and Pennsylvania and I assume that 
this subject is to an audience somewhat farther reaching than the 
territory that is aJTected by the roads about Atlanta. 

I don't know much about road conditions except in Michigan 
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where I have been connected with the system for several years, 
but as Michigan is somewhat typical of the States of the Central 
West, I am going to give you a few of the problems that have occurred 
to us and if any of this becomes wearisome, I can cut it short. 

The few traffic records that we have taken show that the travel 
over Michigan roads has a daily average ranging from something 
over 2000 vehicles per day down to a very few, say less than 10. 
Our traffic records also show, as have those taken by other States, 
that the volume of traffic drops off very rapidly as the distance from 
the market town increases and that on the main or trunk line roada, 
the minimum traffic is found approximately midway between the 
towns, or more correctly, where the effort to reach a given town 
meets with the least resistance. 

To illustrate, the main roads entering the city of Detroit bear a 
traffic near the city limits rangii^ from 500 to 2000 vehicles per 
day, of which from one-half to three-fourths are motor driven. 

The travel on the main roads entering the city of Lansing, a town 
of approjrimately 40,000 population, ranges from 200 to 600 vehicles 
daily with about the same percentage of motor vehicles. Michigan 
Avenue, which is the main road entering Lansing from the west 
and on the main line of highway towards Detroit, bears a traffic 
according to a count taken one-half mile from the city limits, of 
600 vehicles per day. This road connects the city of Lansing with 
East Lansing, which is really a suburb of Lansing, and the home 
of the Michigan Agricultural College. One mile east of East Lansing 
on this same road, the traffic drops to 300 vehicles per day, and 
eight miles from Lansing on the same road and about one mile east 
of the little village of Okemos, the traffic drops to about 125 vehi- 
cles per day, which is considerably leas than on any main road entering 
Lansing at about one mile from the city limits. 

From the foregoing I am inclined to believe that roads having a 
traffic of less than 300 vehicles per day might consistently be con- 
sidered as coming within the scope of this subject, and I wish to 
confine my remarks chiefly to roads of this class which have come 
under my observation. 

In 1906 the Michigan Avenue road between Lansing and East 
Lansing, some two miles in length above referred to as carrying a 
traffic of 600 vehicles per day, was surfaced with water bound 
cobblestone macadam. It iuunediately began to ravel, especially 
midway between the two towns, due to the fact that it became a 
speedway for automobiles, as it was then the only improved road 
leading out of Lansing. The second year a contract was let to the , 
Refining Company to improve this road by incorporat- 
ing a bituminous binder. The road was scarified and a rather hght 
aephaltic oil added and re-rolled with a hope of binding the road. 
The oil did not prove a good binder and the road soon became rutted 
and imeven. so that it was even in poorer condition a few months 
after treatment than before. As this road was put in under a two 
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year guarantee, the next year the company scalped off the old 
bituminous surface with a thin layer of stone which adhered to it, 
and carted it all away. The road was then scarified and more 
bituminous material with greaXer cementing qualities added, aft^ 
which the road was surfaced with about an inch of screened gravel 
and rolled. This seemed like a fairly good road for a few months, 
but the binder was sticky in warm weather and while the road 
appeared smooth, the adhesion of iron tired vehicles to the road 
aiinace made traction heavy rather than light. Later this road 
became very much rutted and was in poor condition and during the 
fall of 1913 it was decided to give the road a screened gravel top. 

The bottom layer of gravel about four inches thick, loose meas- 
ure, was applied to the road in the fall of 1913 and allowed to work 
down under traffic during the winter and spring months. In the 
spring of 1914 another layer of screened gravel was added which 
was harrowed and rolled, but mainly compacted under traffic. After 
the road bad become fairly bard, it was treated with two or three 
applications of gluterin. The road surface remained in a smooth 
and firm condition moat of the summer, but at this writing, Novem- 
ber, 1914, the road crust is breaking at points and for quite long 
distances the surface presents a series of pit holes at quite uniform 
distances of about one foot apart, measuring along the aids of the 
road. 

The above facts have convinced the writer that roads having as 
much traffic as the above, carmot be held up with water bounded 
macadam nor even with the best gravel surfaces, unless they have 
constant repairs. It would doubtless be wise to pave such roads 
with cement — concrete, aaphaltic concrete, or brick. 

Still further analyzing the traffic on the above road and rating 
single horse vehicles at one-half ton, double team fight vehicles 
at I ton, double team loaded vehicles at 2 tons, runabout auto- 
mobiles at 1 ton, touring cars at 2 tons, and motor trucks at 4 tons, 
the above road was found to have 225,6 tons per yard of width 
per day, or counting 300 days to the year, 67,680 tons per yard of 
width per year. 

Engineer J, A. Brodie of Liverpool, who has carefully recorded 
bis experience with the different types of road surfaces, places the 
total life of water bonded macadam roads at 120,000 tons, wluch 
would indicate that this road as originally built and under the 
traffic it now bears should not have been expected to last even two 
years. But this is really a heavy traffic road and does not properly 
come within the limits of this discussion except for comparison. 

The next road out on Michigan Avenue, between East Lanaing 
and the village of Okemos, already referred to as having a traffic 
of 300 vehicles per day, haa a length of two and one-half miles. 
The westerly mile of this stretch of road on which the traffic count 
was taken, was built in 1908 as a 9-foot gravel road at a cost of 
$1800. 
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The BoU oompoaing thia road is a aandy loaoi, sufficiently rolling; 
for good drsioage. The road grade was built 20 fwt wide between 
gutters and the central portion of the road was surfaced with d 
feet of gravel put on in two layers, and in sufficient quantity to 
make S inches of compHCted depth. Each layer was harrowed and 
rolled separately. The gravel was of good quality, the pebbles all 
being fragments of the hEirder rocks. The surface layer was coarse 
eoough so that from 60 to 70 per cent would be retained on a No, 8 
screen. No extra binding material waa added and although the 
gravel waa harrowed and rolled, it was mostly comparted by traffic. 
This road has been used without resurfacing or repwrs, except in 
spots, and there with a poorer quality of gravel than was used in 
the original consi ruction, but it has been in need of resurfacir^ for 
about two years. 

The road above referred to was eo good and satisfactory to the 
users, that the writer has been asked many times why a road like 
this was not built between Lansing and East Lanmng instead of 
the macadam. Of course these parlies did not reahze the differ- 
ence in the amount of traffic on the two roads. 

The point I wish to emphasize regarding this road is that it was 
built (rf local gravels and was very low in first cost, but served the , 
needs of the community perfectly for from three to four years with 
but very little expense for maintenance. 

\Miile I have no data from other sources stating how many tons 
of traffic such a road should carry per yard of width during its 
life, ibis road has carried according to the same rating as used above, 
175 tons per yard of width per day. 52,500 per year, or during the 
four years in which it was in relatively good repair at small cost, 
210,000 tons per yard of width, or one and three-foiulhs times as 
much traffic as Mr. Brodie figures for a water bonded macadam. 
Sixty-dx and eight-tenths per rent of the travel on this road has 
been motor vehicles. 

The road beyond Okemos on which the count was taken is an 
ordinary earth road and will not be further considered. 

One other road will suffice for these illustrations. It is a 9-foot 
gravel road built on the Grand River Road in Farniiugton Town- 
ship, Oakland County, in 1910. It was resurfaced on account of 
beooming a part of the trunk line, in the fall of 1913. although it 
was not in bad condition at the time of resurfacing. The traffic 
record shows this road to have carried 195 tons per yard of width 
per day, 58,500 tons per yard of width per year, or during the three 
years, 175,500 tons per yard of width in the three years before it 
was resurfaced. This again is nearly one and one-half times as 
much as the water bound macadam waa rated at by Mr. Brodie. 
About three-fourths of the traffic on this road was from motor 

dttcles. The cost of building it was reported as $2524 per mile. 

~'. have not pven these illustrations for the purpose of showing 

b superiority of gravel roads over macatlam, or in fart over any 
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other type of rpad, for Michigan is using almost every kind of roai 
building material available and is especially trying to make th 
best possible use of the materials near at hand. They are given 
however, to show that well built gravel roads are actually standini 
up under a mixed traffic of farm vehicles and automobiles tm well 
if not better, than we could hope to expect. Further the cost o 
these roads where good gravels can be had within a wagon haul 
is very reasonable, and since the total cost of a road to a communit; 
is its first cost plus maintenance, the total cost of these roads is no 
great. 

To show that such roads are not exceptions, but that they actuall; 
are being built in Michigan for approximately the figures given, 
am taking from a table of costs which will be printed in the forth 
coming report of the Michigan State Highway Department, th 
average cost per mile of 9-foot gravel roads, from a number of coun 
ties representing different sections of the State. They are as foUo?rE 

AllcRany County $1,643 

Antrim County 8,»4a 

In this county the grading cost is rather heavy and the grave 
was all screened. 

Barry County Sl,8S6 

Bencie County , . 2,1M 

Calhoun County . . 1,806 

ChntoD County l.SBS 

Eaton County I,72B 

Genesee County 2JSt7 

Gd. Traverse County 3,889 

HilladftiB County 3,143 

Huron County I.IWI 

Kalamaaoo County 2,414 

Oakland County S.tiO 

Roscommon County 2,091 

The above figures are sufficient to show that quite generally ove 
Michigan, we are building roads of a type that seems to satisf; 
the needs of the different communities at a cost somewhat witbii 
the S2500 per mile limit assumed by Mr. Hooker as a fair figure t 
expend on roads carrying a light volume and mixed traffic. I: 
fact, 64 per cent of all the roads which have received State ud L 
Michigan are of gravel. It may be argued that these 9-foot grave 
roads would not serve the needs of most communities. Michiga: 
has demonstrated to the satisfaction of her own people that the; 
do in most cases. In making inquiries regarding the width of mett 
track several years ago, the writer asked a certain highway cow 
missioner in Michigan if there were complaints of his road bein 
too narrow, since it was completed. His answer was: "It is a goo 
deal hke this: All the time I was building the road everybo dy »h 
came along s^d it was too narrow; after it was comple 
body who came along said it was too short." 



DiscDaaioN 

\VhiIc Nlicbigau la buiiding many roads with surfHces wider ihan 
ill feet and pays extra bounty for extra width of metal surface 
toween 9 feet and 16 feet, the greater number of light traveled roads 
uv still built and will continue to be built with the metal only 9 
feet wide. Experience shows that where the travel is relatively 
wnall, probably less than 100 vehicles per day. the shoulders of the 
road 600D grass over up to the edges of the metal. In other words 
Ibe tumittg out is not frequent enough to keep the grass worn down 
uii the sboulderB beyond the edges of the 9-foot metal track. 

^ long as the cry is for more distance rather than for more width, 
it is probable that Michigan will continue to reach out and have 
[or it« filogan: "Put it on the ends rather than on the sides." It 
IS clearly the duty of the road engineer to make every dollar placed 
in his hands for road building purposes, give the people the utmost 
value in actual road service. If a gravel road which serves the needs 
of the community can be built for }2000 a mile and can be main- 
i^ed, including periodic resurfacing at a cost of S200 per mile a 
yfoz, thus representing to the community a perpetual annual rental 
I'oet of t300 a mile, money being worth 5 per cent, it would seem to 
i»e folly to build the more expensive road unless traffic or soil con- 
ilitions demand it. If we expend $10,000 a mile on a road, even if 
there were no maintenance charge, the annual rental cost of such 
road will be (500 per mile. But the expensive roads do come to 
repairs sooner or later and these repairs are likely to be at about 
the same ration as was found in the original cost of the two roads — 
I to 5. 

If the daily traffic over these roads is 100 vehicles a day, the per- 
petual toll cost of the cheaper road will be one cent per mile, while 
on the more expensive road it will be Ij cents per mile, plus the 
maintenance charge, which will make a toil charge much more than 
double that on the cheaper road, the volume of traffic remaining 
the same. 

But as already said, Michigan is not tied to any one type of con- 
struction. This is clearly shown by the different classes of roads 
already built. At the close of the last fiscal year, June 30, 1914, 
there had been completed 2437 miles of State rewarded roads in 
Michigan representing the following classes: 52^ miles of sand-clay 
or thin gravel roads; l,570j miles of standard gravel roads; 77 miles 
of macadam base and gravel top roads; 23 miles of gravel base 
and macadam top roads; 647^ miles of macadam roads, mostly plain 
and water bonded; and 67 miles of concrete roads. It will be noted 
that most of these roads are suited only to light volume traffic and 
when it is considered that the average cost of all classes is not far 
from S3000 a mile, it must be admitted that Michigan is not in 
danger of the re-action against the high priced road mentioned in 
Mr. Hooker's paper. 
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November U, £ p.tn. 

Mr. James H. MacDonald in the Chair. 

The Chairuan: The convention will please come to order. 1 
want to make a little apology for Bounding the gavel 23 mioutea 
past two, when the meeting was supposed to be called to order at 
2 o'clock, but the fact is there was no one here just promptly at 
2 o'clock; we have grown into the habit of being just a little tardy 
and while the machinery is helpful in the highest degree in road 
building, in my judgment these sessions are more important than 
the machinery end of them. I find myself, ladies and gentlemen, 
somewhat embarrassed; I had expected to deliver a talk on the 
past and present and future, in other words, yesterday, today and 
tomorrow in road building, but I had not learned that I was to pre- 
side over the session. So it rather embarrasses me, having sat 
sometimes in my little life at a banquet where I was a speaker and 
having the toastmaster introduce the next speaker at length and 
then interlard or extend his remarks; that was a very uncoi^ortable 
place. At the same time 1 feel that in justice to the delightful 
hospitality which has been extended to ue here, that 1 ought to say 
something in appreciation. To me this is a singularly pleasant 
opportunity to be here in Atlanta. Forty years ago my little wife 
and I made a visit here and as we looked tb^ situation over, the 
streets and the air of inactivity on every side with practically only 
three streets that made any pretention to being streets, Decatur, 
Marietta and Peachtree Streets; I come back here after 40 years 
and I see the little people of 15,000 have grown to a multitude, 
200,000; I find the little hamlet of houses have been supplanted and 
been added to, not only the delightful homes of the people but the 
magnificent structures on every side. I have travelled at home and 
abroad in this great work. I have never seen anything to equal 
the growth that is so manifest as it is to me here in this city of 
Atlanta. The delightful hospitality extended to the wife and myself 
will always remain as a pleasant memory to both of us. So it ie 
a great delight to come back here and to go through the scenes 
which are so vividly impressed on our minds as the sweetest part 
of our lifetime, the early memories, and live over agun those days. 
I am happy to say we have with us today Preradent Harrison of 
the Southern Railway Company. He is acceptably filling the posi- 
tion occupied by Mr. Finley, be is on the Executive Committee of 
this great Association. He has been an ardent good roads man for 
nmny, many years. The great question of transportation appeals 
to him very closely and we are glad to have him with us today. 
He is destuied to be, if I may prophesy from the point of view of 
intimate personal knowledge, one of the greatest r^lroad authorities 
we have iji this country, and this convention is highly honored 
when we have such a man as President Harrison to speak to us on 
this great question today. I take great pleasure of introducing 
Preffldent Fairfax Harrison. 
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SELECTING ROADS TO BE IMPROVED 

By FAmFAX Kakrison 
President, Southern Railieay Company 

' In the early days of the good roads movement, a meeting such 
as this in the South would properly have devoted its time largely 
to emphasizing the advantages of good roads, but, while educational 
campaigns to leach the value of good roads are no longer needed 
in the South, the holding of the American Road Congresa in Atlanta 
will tend to stimulate the good roads movement in all of the south- 
em States, As soon as the present business depression, growing 
out of the effect of the European war on the market for cotton, 
has psiSBed away, as it surely will, and when the onward progress 
of the South has been resumed, one of the ways in which it will 
be manifested will be in greater activity in road building. 

When road improvement is taken up in any community, it is 
important that it be started right, and I shall venture to speak to 
you briefly on what, I think, is one of the most important matters 
that must be decided before actual work can be commenced. That 
is: the selection of the roads to be improved. 

It is almost invariably true that the community embarking on 
a policy of highway improvement is not financially able to rebuild 
all of its roads at one time. Those in chaise of its road policy must 
decide which of the roads shall be improved at once and which shall 
be left for the future. The answer must be found in the peculiar 
needs of each community. 

There is a glamour about the mere suggestion of a great through 
highway traversing several States, connecting widely separated cities, 
and traveled by tourists from distant parts of the country. The 
very history of such roads is fascinating, as, for example, that of 
the Cumberland road or the national highway which pierced the 
West in the early days of the nineteenth century. Under modem 
conditions such a road may beneht the owners of touring cars, and 
its use by them may scatter some few dollars in the different com- 
munities which it traverses, but it will benefit relatively few farmers 
— only those who Uve along its line. In a community where the 
principal industry is conducting hotels for tourists, the improve- 
ment of roads with special reference to attracting automobile travel 
may be desirable, but, generally speaking, I doubt whether the best 
use that can be made of a limited road fund will be in the construe* 
tJon of a through highway of this kind. 

The statesman of road building must consider what permanent 
value the road may serve in developing a country, and under our 
conditions in the South this consideration points inevitably to the 
fanner as the class most to be considered in road planning. 

A good country highway is helpful, directly or indirectly, to all 
those who live in town as well as those who live in the country, 
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but it is primarily beneficial to the farmer. It is bis bigbway to 
market. He and bis family must use it in all of tbe social inter- 
course of tbe neighborhood and in church and school attendance- 
It is over the country road that the rural mail carrier brings to the 
fanner hia letters and tbe newspapers which keep him in touch mlh 
the events of tbe world. While it is not generally appreciated, 
because few farmers keep books in which they take account of th^ 
own time and that of their teams as well as of tb^ lured men, 
statistics prepared by the United States Department of Agriculture 
show that the cost of hauling farm products to a sbippmg station 
ia a very large percentEige of the total cost of their carriage to th^ 
final markets and is out of all proportion to the charges made for 
their transportation by rail or water. An improved road reduces 
this cost and has the effect of bringing outlying farms nearer to the 
shipping point by reducing the time required for hauling, and it 
tends to advance the value of e^ch farm that it passes. 

On account of the great interest ot the fanner in good roads, I 
believe that those responsible for the road policy of any community 
should endeavor to expend such funds as may be available so that 
the largest possible number of farmers may be benefited and that 
this may be aecompUshed by improving first the roads that radiate 
from a market town or shipping station. 

If the amount of money available is quite small, it may be neces- 
sary to limit expenditures, for a time, to a single road, but where 
sufficient money can be obtained, the benefits will be more widely 
distributed if the money can be expended on sevejal, or all, of tbe 
important roads radiating from the town. While it is possible that, 
on a given road, the greatest benefits will be obtMned by spending 
the money that may be available for it in improving some par- 
ticularly bad part of the road at a distance from the town, the gen- 
eral policy, I beUeve, should be the improvement, first, of that part 
of the road leading out from the town. If the policy of dividing the 
money available among several roads rather than concentrating it 
on a single road shall be adopted, it may not be practicable to 
improve an extended mileage on any one of the roads. This will, 
however, permit the largest number of people to share in the benefits, 
for the farmer driving into town from any direction, even though 
he may live beyond the end of the good road, will have an improved 
h^hway for at least part of his haul to town. Then, as additional 
funds become available, from year to year, each of these roads may 
be extended further into the country, until, in time, they form 
connections with similar radiating roads constructed by other com- 
munities, and the entire locality is provided with a network of good 
roads. 

While a system of radiating roads of this kind will benefit the 
farmer primarily, it will also be helpful to the town. In an 8^i- 
cultural community, without substantial manufacturing enterprises, 
the town is practically supported by the trade of the farmers of 
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the surrounding country. A good road, to the degree that it may 
enable a fanner to market to better advantage, increases bis pur- 
chasing power to the benefit of the merchants in the town where 
he may trade. Improved highways radiating from a town widen 
the area from within which the farmer may profitably market his 
products and buy his suppfies in the town. Good roads in any 
community are also an important fantor in attracting farm settlera, 
who will bring increased trade to the town. 

But we have in the South many purely industrial towns and cities 
which may seem not to depend largely on any back country — towns 
in which the trade of the surrounding farmers is relatively of little 
importance in the total volume of their business. Such towns are 
nevertheless interested in developing systems of radiating roads such 
as I have suggested. Even in the lai^st city, a certain element of 
the population is concerned, directly or indirectly, in the trade of 
the surrounding country and every resident is almost as much inter- 
ested in building up nearby sources of cheap and fresh suppfies for 
his produce market as he is in the maintenance of good schools. 
With bad roads that are almost impassable during certain seasons 
of the year the area within which milk, and perishable articles gen- 
erally, can be successfully produced for the city market, is restricted. 
With improved roads this area is greatly extended. A system of 
good roads out of a city may mean, for a large part of the popula- 
tion, the difference between fresh food and the cold ston^e warehouse. 

I may emphasize the point I am endeavoring to make by citing 
the concrete example of Mecklenberg County, North Carofina. That 
county was one of the first in the State systematicaUy to take up 
the matter of road improvement. The United Stales census reports 
show that in the twenty years from 1890 to I9I0, the population 
of Mecklenberg County increased 57 per cent, as compared with 
an increase of but 36 per cent for the State of North Carolina as 
n whole, and the population of Charlotte, the county seat, increased, 
in the same period, 194 per cent, a more rapid rate of growth than 
was shown by any other incorporated place of relatively the .same 
siae in the State. The value of all farm property in Mecklenberg 
County in 1910, as reported by the Census Bureau, was greater 
than in any other county in the State with the exception of but 
one county with one and three-fourth times the area of Mecklenberg 
County, and the value of farm lands, per acre, was greater than in 
any other county in the State with a single exception. Other fac- 
tore have contributed to the progress of Mecklenberg Coimty, but 
we may fairly attribute part of its growth in population and wealth 
to its enbghtencd road policy. 

Other southern counties might be cited showing similar progress 
following the construction of improved country highways radiating 
from a central market town, and I believe that, wherever this policy 
may be adopted, its wisdom wilt be demonstrated by results. 



174 



AMERICAN ROAD CONOai»B 



A Member: We have with us this afternoon another preddent 
of a great raikoad Bystem who has taken a great deal of interest in 
good roads all over the country; I refer to the President of the Nash- 
ville, Chattanooga and St. Louis Railway. This gentleman is known 
and loved and trusted by the people of the South and I feel sure 
we will be glad to have a few words from Mr. John Howe Peyton, 
President of the Nashville, Chattanooga and St. Louis Railway. 

Mr. Peyton : I feel that this is an imposition because it is break- 
ing into the program of the afternoon, and I will have to ask to be 
excused. I would like to express my hearty and sincere sympathy 
with the work that you are promoting and my desire to assist b 
pushing it forward. I feel that I would be imposing on your good 
nature to further interrupt the program. ^^U 

The Chairman: No, I think not; come right up and we ^BV 
be glad to bear you. * ' 

Mr. Peyton: Mr. Chairman and Gentlemen: I must repeat what 
I have just said from the floor, I am afraid I am imposing upon 
you in thus breaking in on an admirably arranged program. 

Since, bowever, you have been so good as to insist on my expressing 
my views ss to the work you have in hand, I am glad to take ad- 
vantage of the opportunity. 

My enthusiastic and moat worthy friend, Mr. Meyer, of Carthage, 
Temiessee, is doing splendid work in his State as a leader in mould- 
ing a public sentiment favorable to the construction and mainte- 
nance of good highways in Tennessee. I am heartily m sympathy 
with him and shaU try to bold up bis hands and assist him in such 
efforts. 

Mr. Harrison, who has just preceded me, and has read a most' 
able paper in your hearing, modestly states that he is not an enp- 
neer or constructor and therefore not in position to discuss details 
of good roads either as to construction or maintenance. You may 
be interested to know that before I became president of the Nash- ' 
ville, Chattanooga and St. Louis Railway I had been, for thirty- 
two years, in the active practice of civil engineering. 

I am therefore not only deeply interested in the matters that you 
have met here to discuss but fairly well equipped to assist you. 

I am persuaded that the a^cultural interests of our country are 
paramount in importance, but that successful and progressive agri- 
cultural development is not possible without adequate provision for 
transportation by means of good highways from the farms to the 
railroads and good and efficiently managed railroads leading thence 
to the markets. 

Being thus persuaded, and being devoted to ray country, I am 
doing all in my power to promote scientific agriculture; good highway 
construction and muntenance, and good railroad construction and 
operation. 
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I came here seekiag information that may make me more efficient 

■urtherinK the highway projects in my State, 

I tbank you heartily for giving me this opportunity to look you 
in the face and now I am going to listen most attentively to the 
papers that are to be read by the gentlemen whom you have selected 
as most competent to instruct ua. 

The Chairman: There are many questions that come up for 
our consideration in road building, but there are no questions that 
have come up to disturb the commissionera more than to take care 
of this great question of the heavy traffic roads. Of course we 
know that the macadam road will wear out and the gravel road will 
wear out, the brick road will wear out and indeed the great pred- 
dents of these railroads will tell you that they have never been 
able to put that little piece of rail down yet but what they had to 
be replaced. I have sometimes thought that there is nothing in 
this world but what will wear out except perhaps it might be the 
mercy of God, and that is sometimes severely tried. One of our 
citizens happened to go through Maryland, and we are pretty proud 
of our roads up in Connecticut and think pretty well of them and I ' 
want to tell you that it is not with any feeling of envy or jealousy 
that I relate to this convention what he said to me, for I served 
Connecticut 18 years as commissioner. He said, "Mr. MacDonald, 
I never rode over better roads since I have been on that car, and 
it has been a good many years, than I rode over in Maryland." 
We have with ua today a gentleman who assisted materially in 

rg about that condition of affairs, Mr. Henry G. Shirley, and 
great pleasure in introducing him. 
HEAVY TRAFFIC ROADS 
By Hbnby G. SHiBLEr 
Chief Engineer, State Roads Commission of Maryland 

lae rapid change that has taken place, and which is daily taking 
place in the character of traffic on our highways, makes the selec- 
tion of the type of surface more difficult each day for the highway 
d^ineer. In selecting a type of surfacing for any particular road, 
the engineer not only has to study the amoimt and kind of traffic 
that daily passes over the road, but has to make a ver>' comprehen* 
aive study of the amount and kind of traffic that will probably pass 
over the road in the future, by virtue of the development of the 
surrounding territory on account of the improved road. 

The wTiter has made studies of roads where the traffic, before 
improvement, consisted of light vehicles and nothing heavier than 
two-horse loadii, but as soon as the road was reconstructed, the 
amount of traffic increased from 50 to 300 per cent, and the loads 
from hght two-ton loads to ten to twelve-ton motor trucks, and 
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fourteen to eighteen-ton tractors. He also recalls conatructiog a 
section of road through a very sparsely settled section, and estimat- 
ing that it would be quite a long time before the adjacent territory 
would be more thickly populated, and accordingly selected a soft 
local limestone for the metal surfacing, but which had sufficient 
strength and hardness to carry the traffic that was passing over the 
road at that time. Scarcely had the road been completed when 
several large tracts of woodland, not a great distance from the road, 
were cut down, and the lumber was transported on wagons, drawn 
by large traction engines with cleats, over the road to the railroad 
station. The effect of this heavy traffic on the soft limestone sur- 
face can be easily surmised. 

Drainage of a road-bed that is required to carry heavy traffic, 
should be well taken care of by tile or other sub-surface drains, so 
as to reader the sub-foundation as dry and firm as possible. Tho 
maximum grade should not exceed a 6 per cent, and the alignment 
should be as straight as possible, with all sharp curves and bends 
eliminated. The width of the roadway and the width and thick- 
ness of the metal surfacing should be designed to meet the require- 
ments of the present as well as the future traffic which it will have 
to accommodate, but the minimum width should not be less than 
30 feet, nor the metal surfacing less than 18 feet. Broken stone or 
gravel make a fair foundation, but concrete is almost as cheap and 
is more preferable. 

The thickness of macadam and gravel should not be less than 
5 inches after rolling, nor more than 10 inches, while concrete should 
not be less than 4 inches, nor more than 8 inches, depending pri- 
marily, upon the character of the soil of the sub-base, and the inten- 
sity and character of traffic it will have to sustain. In some cases 
where the loads are very heavy, but the number of loads small, 
it has been found economical to lay a strip of high-class and durabls 
pavement in the middle of the road for a width of 9 to 14 feet, with 
a cheaper and less durable material on each side. 

Before selecting the type of pavement to be used, a close and 
accurate census of the different kinds of traffic should be taken, a 
very thorough study made of the surrounding section, and an esti- 
mate made as to the possible increase of the different kinds of traffic, 
or the decrease of one kind and the large increase of the other. It is 
the opinion of the writer that in no other line of engineering should 
there be a larger factor of safety used than in estimating the amount, 
intensity, and kind of motor and self-propelled traffic that will pass 
over our improved roads in the near future. The great chan^ in 
the character of traffic developed in the past five years, is but a 
small index to what can be expected in the next five years to come. 

The types of pavements used on heavy traffic roads should be 
selected as to their fitness to stand the kind and intensity of the 
traffic that will travel them. Roads in the outlaying districts, where 
horse-drawn traffic comprises the larger percentage should be con- 
tructed of macadam with a light surface treatment. Concrete w" 
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also be found serviceable and desirable. Where motor traffic is in 
the majority, bituminous macadam or concrete wilt give good results. 
Near the centers of population, where the traiEc is mixed and heavy, 
concrete, bituminous concrete, asphalt or vitrified brick will prove 
the most economical. Where the heavy traffic is concentrated, brick, 
asphalt or stone block are the most suitable. 

There can be given no hard and set rule for selecting the type of 
construction that should be used on a given section of road to carry 
a known traffic. For local conditions, the availability of materials, 
etc., play such an important part in the selection of the type of 
surfacing in any locality, that each individual case must be worked 
out on its own merits. 

The following method of selecting a type of surfacing to carry 
an e6timat«d traffic, however, will prove fairly accurate where a 
study can be made and the maintenance cost can be had of roads 
constructed and maintained under similar conditioos: 

Where the annual cost of maintenance of a less durable type of 
road surfacing will exceed the annual cost of maintenance of a more 
durable type of surfacing, plus 4 per cent on the excess cost of the 
more durable type over the less durable type, the more durable 
type should be used, and vice versa. 

The maintenance on heavy traffic roads should be continuous and 
thorough — never allowing the surface to remain broken any length 
of time, but as soon as the slightest defect or indication of failure 
appears, it should be speedily repaired. 

The writer cannot close this paper on "Heavy Traffic Roads" 
without calling the attention of the Congress to the great necessity 
for having adequate laws to regulate the heavy loads that have to 
be borne by the surface of the many hundreds of miles of roads that 
have been and are daily being constructed. The manufacturers of 
tractors, motor trucks, and other hauling engines, have given but 
little study to the effect and injury that is being done and may be 
done by the heavy loads propelled over the road surface, and the 
strain and stress caused by narrow tires, steel cleats, ribs, and other 
devices, but it seems that the greater amount of their energies have 
been to develop an engine or motor truck that will haul the largest 
load in the ahortest period of time, using the least amount of fuel — 
all of which is very commendable, but it is the duty, as well as to 
the welfare of these manufacturers, to devote quite as much energy 
and brains in constructing their engines and motor trucks in such 
a way that the least amount of damage will be done to the surfacing 
in parsing over the roads. It is most important that the manu- 
facturers of hauUug equipment and highway engines should work 
together in framing a set of adequate laws controlhng the use of 
hauling equipment over improved roads, as well as developing wheels 
and other devices so as to do the road surfacing the least amount of 
dnm.ige. By crtiperaling and working together, large sums can be 
aouually saved on mahtenonoe, wliich will greatly benefit al) 
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The Chairman: I thiiik that if the title of this address had been 
changed to read "What ia the Best Material to Use Upon Heavy 
Traffic Roads," that quite a number of gentlemen who are out here 
BelliDg material would have been in the hall and would have Med 
it up. I remember one time hearing a man say that if people would 
buy one of his grates they would save half the coal, if they bought 
two they would save all the coal and if they bought three of his 
grates they would have coal to sell. We are going to have this 
discussion opened by a gentleman who is Superintendent of Pubhc 
Works of Fulton County, Georgia, Mr. William A. Hansel, Jr. 
Those of ua who have been privileged to go out here in Fulton County 
and see the splendid system or roads that he has developed and 
know that this has all taken place within the last 15 years — I want 
to tell you it has been a stupendous operation, and under the con- 
dition which he had to contend with, this red mud of Georgia, he 
has solved a difficult problem. He h&s built the roads not only 
where the people live but where the people are going to live in these 
little isolated places, and it is a pretty good les.son for alt of us 
commissioners who have had to do with this great que^rtion for so 
many years. I take pleasure in introducing Mr. Hansel. 

Mb. Hanbbl; It is but just to my predecessor in office to state 
that the good words the chairman has spoken about our roads are 
not due to me; I have only been with the county a few months, 
while my predecessor has been with the county 27 years and most 
of the good work is his and not mine. However, I hope to continue 
the work he has started, Mr. Shirley has bo covered the subject 
that I shall have no opportunity to brmg out new points but I would 
like to particularly emphasize some parts of his paper. The first 
thing is, of course, to make as thorough a study of the traffic condi- 
tions as is possible, with a comprehensive investigation aa to the 
materials locally available and the ability of local labor to use these 
materials. After this has been done the road selected must be the 
one that best serves its purpose and whose cost stays within the 
money appropriated for its construction. Quite frequently we are 
obliged to put down what we know is not best, because the money 
for the proper construction is not available. It is sometimes possi- 
ble to get a good road by putting a narrow strip of expensive mate- 
rial in the center and paving with leas expensive material on the 
sides. It is much better to have 12 feet of good road and a cheap 
gutter than a cheap road the full width. A rubble side pavement 
costs very little and if given a finish of cement grout makes a very 
good substitute for an expensive road. You can see th^ b^ng put 
in on the concrete road now under construction here, A pltdn 
macadam road is a fairly good road and if given a surface treat- 
ment of road oil or some similar coating it is much improved. If 
the road indicated is macadam it does not cost much more to make 
a penetration bituminous macadam or a concrete road and either 
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1 better. If you have more money to spend, a mixed method 
Doua macadam is still better or using a concrete base, asphalt, 
wood block or granite block. Where the money to be in- 

is little, heavy traffic can be cared for by aand-clay and top 
' I if the maintenance b continuous. Where a pavement 
t a concrete base is indicated, it would usually be cheaper to 
the entire pavement of concrete and with the present rich 

s very satisfactory results are obtained. Whatever the road, 
ery necessary, after taking care of drainage, to see that all 
3 properly refilled and tamped from the bottom up. Too 
itly an otherwise splendid job is marred by the sinking in 
itch and the accompanying bad place in the pavement. It 
itle to fix the subgrade properly and bring a rich reward in 
imiinence of the job. The foundation of the roadway should 

too thin or if of concrete, too lean. However perfect the 

made, the conclusions reached as to type of pavement, the 
ations, the material contracted for and the intentions of all 

concerned there will not be a good road without proper 
ntinuous inspection. Too often an inspector is appointed 
can control so many votes or because he is a jolly good 
or because he needs the job rather than because he is com- 
Hasten the day when an inspector is appointed solely 
I he knows his business and will attend to it. After your 

type of road is properly constructed comes the trying time, 

Bi soil or sand clay road, keep it dragged; if macadam, keep 
e places stopped; if surface treated, patch the little bare 
if bituminous macadam, cut out the little breaks and refill 
nd so on down the Une but never lose sight of the three rules 
I roads, (1) maintain them, (2) maintain them, (3) maintain 
Some of our roadways because of lack of maintenance nmke 
"l of George Washington Johnson, colored, the leader of a 
choir. His rector went to Boston to get money to build 
Episcopal Church and was much taken with the "High 
i" forms he saw there, particularly the use of the burning 
I carried in the processional. He determined to tr>- it at 
6&d n^ed up a tin can with some brass chain of limited 
BO that it kept the can rather near the hand of the bearer. 
ioir was duly trained, and G. W. J. chosen the bearer of the 
1 innovation. At the first public appearance the church 
eked and the rector led his forces down the center aisle in 
lory. When he reached the altar and turned to face the 
on his astonishment was unbounded on noting the absence 
se vessel. He was too game to show his surprise openly, 
Dned, "What have you done with the incense pot?" G. W. 
equally game and answered, " Dropped it on the floor it was 
pad hot." Maintenance is "hot stuff" but let us grit our 
Eld do it rather than letting our roads go to pieces. 
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The Chairman: We will continue the discussion on this great 
question by asking Mr. Charles Warner, of Wilmington, Delaware, 
to give us a few remarlcs. 

Mr. Waener: As a sincere friend and firm believer in concrete 
for road construction, I present this paper touching on ite deficiencies 
and lines of correction. Most engineers and contractors have over- 
looked important principles in handling concrete for this purpose. 
H. Purvis Taylor, Richard K. Meade, Sanford E. Thompson, E. W. 
lAzell, Ira H. Woolson, Henry S. Spackman, American Society tor 
Testing Materials, Government Bureau of Standards and other prom- 
inent engineers and societies have called attention to the following 
important principles and the best methods of making concrete meet 
these desirable poinU: 

First : Homogentty and plasticity with a minimum of segr^ation 
while mixing and placing. 

Second : Elimination of shrinkage during the preliminary harden- 
ing period. 

Third: Minimizing porosity and permeability to moisture after 
hardening. 

Fourth: Minimizing expansion and contraction due to moisture 
changes. The intermittent stresses produced in the relatively thin 
slabs employed in concrete roads by the pressiu^e of heavy wheels 
and by the exposure to the weather make the full recognition of the 
above principles of the most vital importance.. 

This paper will summarize the conclusions of the above pronu- 
nent engineers and societies on the effect of hydrated Ume in con- 
crete mixtures as bearing on these principles. Hydrat«d lime, now 
regularly manufactured by over 80 plants in the United States, is 
a soft, dry, bulky material. Portland cement is comparatively 
coarse, sandy, heavy and dense. WTien mixed with sand, stone 
and water, tbexe is a marked tendency to segregation of the cement. 
The wetter mixes of concrete used to facilitate its placing aggravate 
this condition. "Stone pockets" are commonly observed in inspec- 
tion of concrete work. The reason is evident on watching the flow 
of concrete upon placing. The direct effect of hydrate additions 
is to make a fat unctuous concrete, which will flow better and segre- 
gate less in transmission. 

Spackman said in a recent address before an engineering society: 
"Durability of concrete is dependent more on uniform distribution 
of the cement through the mass than on the actual quantity of 
cement in the concrete." 

Edwards, of Edwards and Lazell, engineers, Portland, Or^on, in 
a recent pamphlet said: "The properties of plasticity and homo- 
geneity which small percentages of hydrated lime give to concrete 
cannot be secured in any other way at so little added expense for 
the material used." 

For these reasons several of tbeee engineers claim that hydrated 
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lime is an insuranct! against poor workmanship and conveying 
methods which cause segregation. 

The question of shrinkage during preliminary setting has been 
lestod extensively by the Spackman laboratories of Philadelphia 
during the past two years. Spackman has proven that the ordinary 
concrete used under the usual road conditions shows marked shrink- 
age the first 24 hours before hardening. Spackman further reports 
that the best methods of protecting the top of the fresh concrete 
only partially offset seepage of the gauging water through the sub- 
base. This seepage naturally produces shrinkage and developsin- 
cipient fractures which later become cracks and lines of weakness. 

In test slabs of concrete with hydrate additions made coinci- 
dently, the result during this tender age was decidedly difTerent. 
In Concrete Cement Age, March, 1914, Spackman states that, "with 
the draining off of the excess gauging water, there is a marked shrink- 
age in the 24-hour period" and later adds; "The addition of hydrated 
lime markedly reduces the shrinkage due to drain- 
ing off of the surplus gauging water and also reduces the extent of 
the movement of the test pieces when alternately wet and dry," 
etc. 

The direct effect of permanent waterproofing of concrete slabs 
by the use of hydrated lime additions was discussed thoroughly in 
a series of pamphlets and articles issued by Lazcll several years ago. 
Lazell Erst analyzes various waterproofing methods and concludes 
that the introduction of some foreign material or materials into the 
mixture is the best principle to work upon. He then analyzes the 
characteristics of such a material, stating that: 

A material to fully meet the requiremeots should have a mineral base and 
should be composed chieflv of lime ao sa to be similar to cement in its chemi- 
cal composition. It would therefore seem that hydrated lime would be a 
matvrial that would moat nearly fill the requirements. Clay has been sug- 
gested as a suitable material but its use in practice would be imnractical owing 
to the tetidency of ita particles to adhere, fonning balls. TDeae balls have 
little Adhesion and hence would injure the strength of the concrete. 

Quoting E^in from a report of Committee D-8 on waterproofing 
materials of the American Society for Testing Materials: 

In general, more desirable results are obtainable from inert compounds 
acting mechanically, than from active compounds whose efficiency depends 
on change of form through chemical action after addition to concrete; 

Void-filling subBtances are more to be relied upon than those whose value 
depends on repellant action. Assuming average qualit]^ in sizing of the 
aKKregatea and reasonably good workmanship in the mixing and placing of 
the concretes, the addition of 10 to 20 per cent of very finely divided void- 
Glling mineral substances may be exiiccted to result in the production of 
concrete which under ordinary conditions of exposure will be found imper- 
meable, provided the work joints are properly bonded, and (tracks do not 
develop on drying or through change in volume due to atmospheric changes, 
or by settlement. 

On the point of endeavoring to secure thb result by richer cement 
mixtures in the concrete, this same report says: 
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It baa been suggested that impermeable concretes could be assured bv 
uaing miKturea considerably richer in cement. While such practice wnulil 
probably result in an immediate impermeable concrete, it is believed by many 
that the advantage is only temporary, as richer concretes are more subject 
to check cracking and are less constant in volume under changes of condi- 
tions of temperature, moisture, etc. Therefore, the use of more cement in 
mass concrete would cause incrcaaed cracking, unless some means of cod- 
troUing the expansion and contraction be discovered. 

The Bureau of Standards at Washington in its exhaustive report 
on waterproofing cement mortar states: 

This is the most efficient medium and results in an almost in)7>ermeable 
mortar at the tno weeks' test. Its value is probably due to its void fillint 
properties and the same results could be expected from any other finely grouna 
inert material, such as sand, clay, etc. 

The word "this" refers to hydrated lime used in these teata. 

While from the standpoint of producing a waterproof concrete, 
the various substances mentioned other than hydrated lime might 
prove equally effective, their use as a substitute for hydrated lime 
would not give the same plasticity to the mortars or concretes. 
It would seem dangerous in view of the well known bad effect on 
the strength of concrete, of silt, fine sand and clay matter in the 
sand, to add such material to concrete roads, whereas in adding 
hydrated lime, a material is used that is mildly cementitious in 
itself, has a different physical action and no risk should beasstmied. 

Spademan in a recent address before an engineering society in 
Baltimore stated: 

The greater plasticity and readiness to flow into place observed in the use 
of hydrated lime in concretes is probably a void -preventative and therefore 
aids in completing the void-filling action noticeable by the use of small pro- 
portions of nydrated lime. 

Both Taylor and Thompson during the pEist eight years have 
exhaustively tested this vital principle of waterproofing concrete 
so particularly essential in road construction. In their reports made 
at different times to the American Society for Testing Materials, 
they show most conclusively the large improvement coming from 
small additions of hydrated lime in producing practically water- 
proof results. 

One run of tests by Thompson illustrates: A 1-3-5 concrete tinder 
water pressure of 60 pounds to the square inch had its fiow per 
hour reduced from 70.6 down to 0.7 grams by the addition of 20 
per cent of hydrated lime. In this important series of tests, Thomp- 
son brings out the point also observed by Spackman and other 
s that: 



The cost of targe waterproof concrete structures frequently may be reduced 
by employing leaner proportions ot concrete with hydrated lime mixture*, 
and small structures, such as tanks, may be made more watertight. 
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This observation leatk to the special problem of leanness in con- 
crete mirtures and its resultant economy. As referred to above id 
the report of Committee D-8 of the American Society for Testing 
Materials, and as generally known, the richer a cement mixture, 
the greater the expansion and contraction under moisture changes. 
Spackman illustrates this by observing that neat cement moves 
approximately four times that of a 1-3-5 concrete and that a 1-2 
cement mortar will move approximately 50 per cent more than 1-3 
cement mortar under the same moisture changes. 

A neat cement mbcture would move upwards of 4 inches in 100 
feet between extreme dry and wet conditions. The effect of move- 
ment of this kind in road slabs is evident and the importance of 
reducing such movement to the absolute minimum for the purpose 
of permanency goes without saying. Therefore, the use of the 
leanest concrete mixtures consistent with the desired strength becomes 
good practice, both for economy and permanency of construction. 

This leads to the question of toughness and strength as affected 
by hydrate additions. The extended teats made by many of these 
engineers justify the following general conclusions: 

First; By substituting 10 per cent of hydrated lime for 10 per 
cent of cement slightly lesser strengths are noted but the variations 
are immaterial as compared with variations due to other factors 
in concrete work. 

Second: By the addition of 10 per cent of hydrated lime to the 
cement ingredient slightly greater strengths are secured. (These 
substitutions and additions are by weight. 

Spackman further made tests on toughness or, more properly, 
wearing characteristics, by tumbler. The concrete with hydrated 
lime addition tost 0.6 per cent by weight as against a loss of 1.5 
per cent by the corresponding sample of straight concrete under 
similar conditions. Spackman attributes the improvement to the 
greater homogeneity and uniformity naturally resulting in the sample 
using the hydrated addition. 

In conclusion, I wish to point out the following: 

First: That hydrated lime is now manufactured by many plants 
under the same strict chemical control as used in the best cement 
mills and so far as care in its manufacture is concerned, is as safe a 
material to use as Portland cement, 

Second: The American Society for Testing Materials has recog- 
nized the position of this material and is standardizing it. Tentative 
specifications have already been adopted as a guide for the use of 
engineers to assure a sound and reliable hydrated lime. 

Third: Hydrated hme and Portland cement are neutral and there 
are no unknown or uncertain chemical actions to set up. There- 
fore, there need be no fear or concern of any uncertain chemical or 
physical action in the use of hydrated lime in any concrete or cement 
niortar work. 

Fourth : Short stretches of concrete, say 100 feet or thereabouts 
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will not demonstrate tlie average improved results in the use of 
hydrated lime. If it is agreed that the principles set forth in this 
paper are sound, then relatively large sections of permanent roads 
under construction, say 500 to lOOO feet, should be subjected to 
hydrated lime addition and the average result of these nydrat«d 
aectioDS should be compared with the result of several miles of 
straight concrete sections constructed under the same general average 
conditions. 

For these various reasons, I therefore urge as most important the 
study and practical development of hydrated lime in concrete for 
all road work. If the conclusions drawn from extensive work and 
study of the prominent engineers referred to mean anything, they 
mean that much better concrete results from the judicious use of 
hydrated lime. 

With these deficiencies covered in a practical manner, we have 
in concrete a road material of great value. 

The Chairman: The discuasion will be continued by Mr. Paul 
Hannogan, Mayor of the city of Lawrence, Massachusetts and also 
Commissioner of Engineering. 

Mr. Hannaqan: I come from a section of our country where 
granite ia plenty; where the great adamantine ribs of the earth come 
near the surface and crop out into giant hills and puny mountains. 

We are near the highest point of land in the northeastern sec- 
tion of our country, Mount Washington, which towers over 6000 
feet above the sea. 

The great ice floe of the last continental glacial epoch of ten 
thousand or a hundred thousand years ago, as you may please to 
estimate the time, passed over the section where I make ray home. 
It planed down the mountains and filled up the valleys. 

So while we have beautifully wooded hills and smiling and fertile 
valleys the highest point of land is low when compared with the lofty 
peaks of the Rockies. 

The ice floe did a good work not only in levelling things up tre- 
mendously but in scraping off the softer rocks which may have 
formed on top of the earlier formation, leaving vast stretches of the 
bare granite rock bleaching under our torrid summer's sun or sub- 
jected to greatr contraction stresses in our frigid New England 
winters. 

So we naturally turn to this material, lying at our very doors, for 
much of our paving material. It ia ideal in many ways and we think 
we are especially fortunate in this respect. Other sections of the 
country, I know, are as fortunate as we are. 

I have read of the old Roman roads. Of that wonderful Appian 
Way, running out from imperial Itome for an unbroken stretch of 
360 miles, begun more than 300 years before the Christian era. How 
after a lapse of nearly 1000 years it was reported to still be in per- 
fpet condition, and that even now parts of it are still in use. 
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It was built 'generally 3 [feet deep of stonetii laid in mortar, with I 
a wearing surface of flat stonea of irregular »hape carefully fitted I 
together. An uodertakiDg which in our day would be prohibitive 1 
on account of its expense. It was not more than 18 fert wide in I 
itB greatest width, and 1 think ! have seen it estimated that such ' 
oonatruction would cost some $250,000 a mile today. 

I have read too of the old Roman roads built by that great people 
in their conquered province of Britain. How they ran north and 
eouth, and east and west, givinR access to all parts of the province 
for use ill keeping the native people in subjugation. 

bi Queen Elizabeth'ti time these roads had been entirely neglected 
and many of them were impassable. In fact at that time England 
had no good roads. About London they were said to be fair, but 
.■•andy. In the country districts the traveller floundered through 
mud and tumbled over boulders. The roads were jiractically im- 
passable to vehicles, in fact, none could be bad for hire outside of 
London. Travel was almost entirely on horseback. There were few 
bridges and what there were were generally the gift of the church 
or individuals. For the most part streams had to be forded. The 
foot traveller, if the stream were narrow, passed over perhaps on 
a timber which had been felled across, and he was lucky if a hand 
rail had been provided for his safety. 1 

All down through the eighteenth century there was little improve- I 
ment, and it was not until MacAdam and Telford began their work J 
that street building became in any way a science. I 

Every road builder is familiar with their methods, and every city 
in this country where any stone is to be had has miles and miles of 
water bound macadam. So common is it that we even i^pell the 
name with a little "m." 

The natural resources of New England furnish some of the best 
materials for this method of construction. We have plenty of the 
hard rocks suitable for macadam, and until the automobile came . 
it was in many ways the best form of construction for country roada 
and also for city streets of light traffic. ' 

Large areas of Massachusetts furnish held stone in quantities. 
Thc>' were the foot balls, the marbles, of the great continental 
glacier. They have been rolled about, rubbed down and sand- 
papered by nature's titantic forces for uges and ages. Much that 
was soft has been ground into sand and dust. We have great hills 
of perfect mortar sand, sharp and bright. The larger part of the 
boulders that are left are hard and furnish a fair road material if ' 
the softer ones are carefully culled out. 

The old race which first settled our section piled up these stones 

into walls for dividing the land. They climb over hills too barren 

even for a sheep pasture, and run down into valleys and swampa 

^^ere the land seems hardly worth dividing up. 

H These walls have been a mine of modest wealth in the vicinity I 

Hf t'very city, furnishing an easily accessible source for stone for 
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foundations and later tor crushing, particularly for concret«. If 
considered too soft for a wearing surface for macadam they are at 
least hard enough for the foundation coursea. 

Under automobile trafhc, macadam, in all the more heavily traveled 
roads, is proving unsatisfactory. It is so in my section of the country, 
and I think it is the general opinion everywhere. 

Because of the proximity of my city to the great source, the great 
quarries of granite, I have turned my attention particularly to the 
development of granite pavements. We are told that the great 
items to be considered in street pavements are cost, smoottmeee, 
noiaelessnesB, durability, sanitary conditions, maintenance, ease of 
traction, aon-slipperiness, ease of cleaning, etc. The granite pave- 
ment aa I lay it meets most of these conditions perfectly. 

Originally many of our cities had cobble pavements. The dty 
of Lawrence was fortunate in having only one street of that mate- 
rial, and that street disappeared so long ago that few remember vn 
ever had one. 

Granite blocks laid in the old way with sand joints became in 
a few years under the wear of the traffic but httle better than cobbles. 
The joints rounded off in a surprisingly rapid way and teams bumped 
along making a frightful noise and producing most unoximfort&ble 
sensations to those riding. 

The only way this particular character of wear can be prevented 
is by filling the joints with a material about as hard as the stone 
itself. We luckily now have a cement far superior to any which 
could be procured in any preceding age. So hard is it when properly 
nuxed and used that it is almost as indestructible as the block iteelf. 

While first cost counts to quite an extent in determining the 
character of a city pavement, I have noticed that it is soon forgotten 
if the pavement proves acceptable. It is so with all great public 
improvements. WTiile granite block may perhaps approach the high- 
est in point of first cost, it b really cheaper, in the long run, aa no 
repairs are required. The pavement has become so universally 
acceptable in my city that no opposition has developed against laying 
it in large quantities, even to spending 25 per cent of the total dty 
disbursement on this character of work in this present year. Where 
a few years ago people said they knew when they struck Lawrence 
by the bad condition of the roads, now they know Lawrence by 
coming onto streets nearly as smooth as a polished Soor. 

The durability of granite block can hardly be questioned, at least 
its durability as compared with other popular pavements. It has 
one pecuUarity. Where most pavements begin to deteriorate ioime- 
diately on their being subjected to traffic, granite block, for sever^ 
years, continually improves. This may be a surprising statement, 
but it is absolutely true. Not only does the pavement I 
smoother, but less sUppery. 

All granite blocks are more or less uneven. We expect the ii 
larities will not exceed one-quarter of an inch, but even this l 
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larity 18 noticeable particularly with iron tires on an ordinary wagon, 
and the speed of an automobile seems to accentuate them. 

The cement grout, while it evens up the surface to some extent, 
is not intended to be left in any appreciable thickness on the pave- 
ment, eo much of the original irregularity of the granite block remains 
when the street is first opened. But under the traffic these irregu- 
larities gradually disappear, they are ironed out in a way. So 
monolithic is the pavement that the hammering of heavy vehicles 
does not affect it in the least. 

A large part of the stone we use, preferably the quality we use, 
is the mica granite rather than the hornblende granite. Instead of 
wearing glassy with a somewhat gritty surface so that the footing 
for horses, except under exceptional conditions of ice or slime, im- 
proves as time goes by. 

In maintenance granite is superior to all pavements. The great 
drawback in a pavement with us is the cutting of trenches through 
it for various purposes. Sometimes it seems as though the pave- 
ment was hardly down before some individual discovers they must 
dig it up for some purpose. The objection against dicing up the 
pavement seems to increase their desire to do it. 

In a small city where we know so many by their given name, 
where we are almost like members of one family, it is exceedingly 
difficult to stop this di^^g up of a new pavement. In the case of 
a State or national highway the impersonal condition of the con- 
trolling factor makes it easy to forbid much that a government of a 
small city finds it bard to do. However, I can repair one of my 
granite pavements so that the patch can iiardly be discovered, much 
less noticed. 

Long longitudinal joints in all kinds of pavement, that is joints 
which from their location in the street can come under the direct 
line of the travel, must be avoided, for any kind of pavement will 
wear into ruts if wheels can travel along a joint. So if repairs are 
made where trenches are cut the pavement must be toothed out, 
no matter how hard the material or what the character of the joint 
filler. It makes no difference. 

In ease of traction I cannot see why smooth granite pavements 
will not stand as good a test as any other kind. I believe tables 
of resistance to traction of the various road surfaces place granite 
some distance below the top. It seems to me that these tests must 
have been made on worn pavements with sand joints or at least with 
joints filled with an elastic yielding material. With smoother grfinite 
pavements traction resistance will decrease with the ^e of the pave- 
ment, while with other pavements traction resistance continually 



In ease of cleaning these granite pavements can hardly have a 
superior. They can be almost as easily swept as a hardwood floor, 
far more easily than a tar concrete sidewalk. 

They can be flushed without the least injury, even with positive 
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benefit. They respond perfectly to ali kinds of roecbanical cle&nint. 
In thcmaelveH they are practically dustlesa. Their wear is alnuxt 
infinite ainml. 

In the matter of noise there is less perhaps to be said in iitw 
favor. But they are less noisy than granite block having any otie 
kind of filler and their merit is so great in every other particiiiu 
that the question of noise can perhaps be put to one side for a tinm 
until the use of the auto in practically all of the municipal activitjea 
which call for transportation eliminates this question entirely, and 
then smooth granite pavements will be regarded as nearly ideal u 
anything material can be, until we pass on to the streets of gdd 
in the Eternal City. 

I lay ray pavement on a sand base. Only exceptional con<£- 
tions will demand a concrete foundation. The blocks are deep, 
from 7 to 8 inches. In width they run from 3} to 4} inches and in 
length up to 12 or 13 inches. We estimate they will lay about 24 
to the square yard. All our contracts for blocks are by the square 
yard measured after laying. We excavate by contract by the cubic 
yard. We haul the blocks by contract by the square yard, and 
we lay the blocks and finish the pavement with our own hdp by 
day labor. 

I have never seen a granite pavement fail because of the cbaradar 
of the blocks. Its very life depends on the treatment of the joints. 
Under my instruction and direction the men employed in doing tlie 
grouting on our X^awrence pavements have become adepts in the Uoe. 
The grout is mixed one to one in special boxes by hand. Because the 
joint filling is so vital, and makes or breaks the pavement, I hare 
given this particular part of the work my most careful attend 
and have prepared a set of specifications which in my opinion will 
meet all requirements. 

The Massachusetts State Highway Commission were the pioneers 
in State road construction. They experiment with every known 
pavement and keep abreast and ahead of the grand procession o( 
road builders. This season, in Lawrence, they authorized me to 
build the only piece of road they have in our city, with granite blocks 
laid in the manner described in this pa[>er. 

Within 10 years I believe the Massachusetts State Highway Com- 
mission will adopt granite block pavement for most of the Stale 
highways, and will lead the world in this method of construction. 

The Chairman: I see Brother Blair getting up to talk about 
bricks, but before listening to him we will have a few words from 
Mr. W. A. Aiken, an enpneer from New York City. 

Mb. Aiken: The "test of time," that of service endurance, ia 
undoubtedly most valuable to determine the permanent eGTectiveneas 
of any roadway material for constructive purposes. 

Anticipating this, preliminary information can be acquired through 
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the application of certain accelerated mechanical tests, which from 
time to time have been atandardiaed by their adoption by recognized 
authority and promulgated &s specification teats. Several years ago 
the United States Department of Agriculture published a series of 
test results upon a number of roadway materials, amoi^ tliein i<lag. 
Some of the tests used in this investigation, have been formally 
adopted and issued as standard by the American Society for Testing 
Materials, upon the recommendation of Committee D-4. It should 
be noted, that no detailed information, within the writer's knowledge, 
vas given at the time of publishing these test results as to the origi- 
oa] chemical composition or method of commercial preparation of 
the sl^ reported on, though from the number of samples tested it 
is to be assumed they probably came from widely different sections 
of the country. While blast furnace slag in the same district, arising 
from the use of practically the same raw materials in the process 
whence Jt is derived should be comparatively uniform chemically 
and physically, there will be considerable variation found if com- 
parinon be instituted between this product, from ditferent manu- 
facturing districts and there certainly must be greater differences 
between slags even from the same district, prepared differently for 
coaunercial purposes. So that it must be understood that when 
blast furnace slag is herein referred to, material of limited chemical 
composition and properly bandied in its stor^e and preparation for 
market is intended whether its use be for macadam, waterbound or 
bituminous bound, or concrete construction. The government teat 
results alx)ve referred to, have been in a more recent publication 
noted as having been brought down to 1912. These reveal com- 
paratively more or less fully the physical characteristics of the differ- 
ent materials examined, covering percentage of loss through abrEision, 
degree of hardness and toughness, tendency to absorb water, com- 
pressive or tensile strength, specific gravity and cementing value. 
Upon an arbitrary scale all results are measured so that within 
c^lsin maximum and minimum limits, the materials are graded as 
low or soft, medium or fair, good or hard. It must be realized that 
a high rating in one characteristic, while theoretically tending to 
recommend the material, might practically materially impair its 
average value if radically influencing any other characteristics. One 
material might be so hard and tough as to show such slight loss 
in abrasion with consequent low cementing value, that its use in 
actual service would necessitate the addition of some extraneous 
binder. This of course would apply more particularly in the con- 
sideration of materials for waterbound macadam construction and 
not be of such moment in bituminous bound or surface treated 
construction. But it will be recognized that the best material for 
general roadway purposes, unless special conditions are to be met, 
is that, wherein is combinrri in as high a degree as possible as many 
of the desirable physical characteristics of the ideal material, well 
hal&nced. As the theoretically ideal roadway is of monolithic con- 
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Btruction, the distinction previously drawn, showing the importaiuB 
of good cementing value in any material, however otherwise dca^ 
able, will be recognized as an important one. It is this proper^ of 
one of the components of concrete, that gives great value to t)us 
material for roadway purposes. 

Examination of the test records show that some slag — and mark 
the author's insistence on quality which can be guaranteed — meets 
all the test requirements with a particularly high cementing value. 
This was to have been anticipated since this material closely appron- 
mates in chemical composition as it does on a small scale, in mode 
of production, natural puzzolanic material, whose cementitious value 
has been utilized for thousands of years. The necessary d^ree of 
hardness of any material proposed for structural use must not be 
sacrificed merely on account of good cementing value, but that blast 
furnace slag is sufficiently hard to comply with roadway specifica- 
tion requirements, has been developed to the writer's complete satis- 
faction by a series of tests on concrete specimens, where comparison 
was instituted between broken stone, trap and limestone and slag 
used severally as coarse aggregate with identical cement and fine 
aggregate. These tests, showing average results for each period 
from 28 days at 3 month intervals up to 1 year, embodied probably 
the greatest number of individual specimens ever similarly investi- 
gated. These were submitted last June to the convention of the 
American Society for Testing Materials at Atlantic City. The sped* 
mens were 6-inch cubes of 1-2-4 concrete and the strength values 
obtained from the slag concrete at all periods, compared perfectly 
with the average values in the author's experience of similarly pro- 
portioned concrete irrespective of difference in character of Ihe 
coarse aggregate. The marked porous, sponge Uke structure of the 
slag, characteristic of the output from modem furnaces and quite 
different from the old style glassy, hard, brittle material, aided 
greatly to produce a monolithic character in the concrete. The 
specimens upon crushing presented a markedly different appear- 
ance to those where the coarse a^p-egate was broken stone and this 
is equally noticeable where sections of macadam work are examined 
for fracture appearance: different materials showing very differently, 
that from slag on account of its porous structure and high cementing 
value, showing a much more monolithic type than the general nm 
of materials. 

These tests all emphasize the cementitious value of the mat^ial 
as a specially important factor in determbing it-s possible selection 
over other materials. There are some practical advantages in the 
use of slag which are not developed by the above laboratory- tests — 
which do appear wheji the material is put to a practical use in road 
building. Through sections of the country where natural drainage 
is poor, this vcrj- adverse circumstance tends to accentuate the 
value of the slag as base material. This must not be interpreted 
of course, t-o imply that where practicable, proper drainage ia not 
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to be provided for but only to show that slag shows to advantage 
where other materials would naturally fail under similar use. Again, 
with most road materials used in the base, the necessity often exists 
for bringing in special top dressing. It is the experience of every- 
one who has used blast furnace slag for roadway construction, that 
the ordinary side ditch material furnishes, in combination with the 
alag base, a finish that, in a very short time is surprisingly satis- 
factory, one which withstands traflRc in a manner entirely its own 
and with use of such side ditch material on ordinary base material, 
the function of the ditch material simply being to hold the slag in 
place until the monolithic character of the road is fully developed. 

Experience, the "test of time" has generally corroborated pre- 
limjaary conclusions based on mechanical teste furnishing relative 
values of different materials. A number of years ago, in the infancy 
of the awakening thought for better roads, it was authoritatively 
stated that nearly one-half of this country was very illy provided 
with materials suitable for roadway construction. Much of the 
extreme South was undoubtedly referred to in this statement and 
the appreciation of slag as better material than much locally found, 
is shown by its widely growing use in the Gulf States. Natural 
puzzolanic material, wherever available, was used by the Romans, 
the greatest road builders in the world and the most highly techni- 
cally educated nations of modem Europe have long recognized the 
value of that other similar material, slag. In this country, except 
by management of the large iron and steel industries and by com- 
munities adjacent to their plants, little thought, except sporadically, 
has been given, until comparatively recent, to conservation, through 
the utilization of the millions of tons of this waste material suitable 
for roadway construction. Continued and increasing recognition of 
the material's worth is sure to follow each new successful experience 
in its application. 

Mr. Blaib: Mr. Chairman, I am not going to detain you but a 
moment and I may surprise you by what I am going to say, in view 
of what the Honorable Chairman has suggested that I might possibly 
say. I was particularly refreshed by the statements made by the 
Mayor of Lawrence, Massachusetts, in all he did say and I believe 
that the lesson suggested by what he said, was one of the most valu- 
able given to this convention. I am unacquainted with the writer 
of that paper, I know but little about the pavements of Lawrence, 
Massachusetts, made of granite, but I do subscribe to what he says 
based upon his description of the manner and method in which 
his pavements are built, and therein to me lies the most valuable 
suggestion in all of the papers that have been read and the greatest 
lesson to be drawn from them. It is the manner and method of 
building a pavement rather than the type from which you get the 
greatest efficiency. We have heard a great deal of suggestions for 
mainteDonce; we have said to build the rouds and maint^ain them 
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aud mamtain them and maintain them, but here we have a witnen 
coming before us who says the pavemente that he buitda dosot 
require repairs, and be says it is a hard thing to believe, ao that 
his suggestion comes with a little doubt in his own mind aa 
whether he ought to make the suggestion. Now I want to emphafiiK 
and support what he has said by one little statement in reference 
to a particular experience. In 1901 in the city of Cleveland, Ohio, 
a medina block pavement was laid, ashedescribes, around the south- 
west comer of the square. It has borne as heavy traffic as that 
city affords upon any of its streets, and every hour and every minute 
since that time it has grown better without one single cent for main- 
tenance, and it will continue, in my judgment, to grow betterfor 
years to come. Now then, out of the same material preciselyou 
another and an adjoining street, with trat&c not so heavy, a pave- 
ment has been built, which is a miserable dirty, filthy, utiaanitar}' 
pavement, not fit to live upon or walk upon or use, and it has been 
so since It was built. I have sometimes heard it said that in com- 
pelling a team to draw a load over that pavement the team is com- 
pelled to lift the load one-fourth that distance at an angle of 45 
degrees. It is the manner and methods in which the pavements 
are built, and we must not hide behind the fact, we engineers of the 
country, that the construction is badly supervised, that we have 
inefficient inspectors. It is upon us to assert ourselves and see that 
the roads are built exactly in accordance with the specifications and 
built at their best, I ara sometimes heard to say, and I am only 
going to speak a word with reference to brick pavements, that the 
brick pavements of this countrj' ought to be built and are built, 
so that they will grow better for years to come instead of depre- 
ciating from the hour that they are built, and it is i«j and I am 
glad to be supported by this paper. I am glad that this paper has 
been read. I myself have built like pavements 30 years ago. The 
time will come, although it may come slow, when we will under' 
stand that we can build hard pavements out of stone and granite 
and brick that are the most sanitary in the world. 

The Chairman: There is an old saying and a true one that the 
common people heard the Lord gladly; He talked to them in their 
own way and from the point of ^w that they would understand. 
We have gone after the country road and the intertown road into 
the cities where these strong, able pavements are a matter of course. 
The curse of the cities of our country has been that the choice of 
the pavement has been left to the selection of abutting owners and 
not as we have them today, under the supervision of our highway 
commissioners. An illustration of how people's minds change is 
beat shown in a pavement that was laid in New York City in 1874, 
One of those pavements was calied the Gada pavement, a granite 
pavement, and it remained there until I8fl4, and I presume thai 
that pavement had about ns much traffic »e the Appian Way had 
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from the day it wae laid till the present time, and yet it was cov- 
ered over afterwards, becftuac it was noiseless, by an aaphalt. 

We now come down to tbo people's highway, the roads the farmers 
l)uilt m this country, 2,200,000 miles of road, and they built them 
Lhemselvea without any assistance, Now there's a whole lot of 
^le who want to know what we are going to do with this great 
istion of over 2,200,000 miles of earth roads that are still not 
^ ler anybody's care and have not been improved. Only 10 per 
> >t of the roads of this country are improved, and 1 am glad my 
biend Cooley is to talk to you this afternoon on this great ciuestion. 
I take gxeaX pleasure in introducing Mr. Cooley. 
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MAIKTENAWCE OF EARTH KOADS 
I Bv George W. Cooley 

State Highway Engineer of Minntsoia 

1 beg permission of the Program Committee and the delegates 
present, to change the title of my paper from "Maintenance Methods 
' Relations to Traffic" to "The Maintenance of Earth Roads." 
change is made for various reasons: 
irst, we all know, either through our own experience or from the 
__ ience of other investigators, that the economic value of a high- 
way depends to a great extent on its surfacing, and the care with 
which that surfacing is kept up. The nature of the material used 
tor surfacing, its value as to hardness, toughness and its recementing 
'ty is generally determined from the conditions of each individual 
but one factor remains forever the same, one rule must be con- 
ly in force, and that is a continuous and thorough system of 
and maintenance. Without the careful carrying out of 
a rule, the best of roads will deteriorate, the coat of transpor- 
iD will become greater with each day's neglect, and our road will 
liability instead of an asset. By far the greater proportion 
our roads, especially those in States having a large mileage and a 
moderate road fimd, are the common ordinary earth roads either 
built entirely from the material at band or covered when perraisalble, 
with ft surfacing of gravel, sand, stone or clay, as necessities warrant, 
mditions permit. 

the consideration of this subject, it is presumed that the funda- 
:tal principles of road construction have l>een followed, i.e., that 
_ ample drainage system has been provided, and that the sub- 
grade or foundation has been built up without the use of perishable 
material. Inlesa our road has bet^n so primarily constructed, weak 
ipola will develop when the drainage is imperfect or where soda or 
table matter has been used in its construction, and the cost of 

maintenance will become excessive. 
the construction of a new earth road made in an open level or 
country, the use of an elevating grader is quite common and 
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under suitable conditions it« use is justified by ecoDonay in eofr 
struction work, but its value as a road builder is lessened if the two 
frequent result is obtained of casting the sods into tbe road bed, 
and depending on the regular traffic to thoroughly consolidate the 
mass so built up. This con be avoided by the use of a trsctor in 
hauling the grader, which thoroughly pulverizes and paclcs Un 
material cast in by the grader. 

We may safely take it for granted then that in any road bid 
carelessly constructed with a large percentage of vegetable matter, 
the future bills for repairs and maintenance will be governed Utrnty 
by the quantity of unsuitable constructiou material used, and IB 
case of a lax system of construction, a more elaborate system of 
maintenance must be adopted. 

I quote the following from Mr. L. W. Page, director of the oflBce irf 
pubhc roads: 

Overtoiiping all other road problema in its importance is that of mainU- 
DBnre. The destructive agencies of traffic and the elements are unceaaini io 
their activities, and it is idle to talk of permanent roads any more tban to 
speak of a house, a fence or railroad ties as permanent. The public roads to- 
aay, by reason of the exceptionally obstructive traffic conditions, are man 
costly in construction and this cost is continually increasing with the lA- 
vance in the prices of labor and material. It is criminally wasteful, UiMVhc; 
to invest large sums of public money in building the highways dem&ndsd bj 
traffic, unless the investment is conserved by adequate maintenance. 

We conclude, therefore, that continuous maintenance being suoh 
an important factor in the general scheme, especial effort must be 
made to install a satisfactory and economical sj'stem as soon as a 
road is opened to travel. In some of our western States, the plan 
has been suggested of requiring contractors on surfaced roads to 
provide for maintenance as soon as any section is completed, aiid 
continue the same for at least thirty days after the work is ac- 
cepted, thus giving time for the engineering department to provide 
for the organization of a maintenance crew without overlapping 
or interfering with the work of construction: and in Mimiesota the 
plan has been adopted in the construction of earth roads to require 
the continual use of a drag or planer on grade building. This latter 
plan has been found very efficient and renders future work on the 
surface less expensive, besides tending to produce a more compact 
road bed. The tool found most satisfactory in this work ia that 
known as the "Minnesota Road Planer" which consists of the two 
blades of an ordinary road drag, fixed between a pair of runners about 
14 feet long, the blades set at an angle of about sixty degrees to tbe 
runner and made rigid or adjustable as may be deemed best. The 
planer is hauled on a line parallel with the axis of the road and its 
operation is similar to that of the ordinary drag, with the additional 
advantage of making a smoother surface. The old style drag with- 
out runners has a tendency, especially on new work, to increase the 
"wavra" or undulations frequently occuiriug on road construction, 
while the planer eliminates these faults, and as a general 
nance tool has proven the most satisfactory. 
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An important feature of maintenance ie prevention of the growth 
of sod and weeds along the travelled track. When sod is allowed to 
form along the highway, it has a tendency to catch the dust and wash 
from the road amface, and soon becomes a high tough shoulder, 
preventing drainage. The use of a spring tooth harrow along the 
roadside two or three times a, year will prevent this growth. 

The State of Minnesota has given special attention to the matter 
of maintenance and in the present road laws have made adequate 
provision for the care of all roads. Towoabip and county roads 
constitute approximately 90 per cent of the road mileage of the 
State, and of these roads, about 90 per cent are earth roads. To 
care for the town and county roads, a one mill tax is levied on all 
property in the town the proceeds of which constitutes the town 
dra^ii^ furd. This fund is expended under the direction of an 
overseer, appointed by the town board, for the purchase of drags, 
and in dr^gii^ all roads of the town, excepting State roads. This 
appears to be the most satisfactory method of caring for the earth 
roads under control of the local authorities, but there should be a 
provision in such cases, for general supervision of the work by the 
county highway engineer. 

For the care of State roada in Minnesota, 20 per cent of the 
State road funds, with a due proportion of county funds, are set 
aside and may not be used for any other purpose than maintenance 
of State roads. As the State roads include all types of construction, 
different systems of maintenance have been required in the different 
localities. In general, three systems have been established: The 
patrol system on macadam and well built gravel roads, and the 
maintenance section system, and road drag system on other roads, all 
being under the direct supervision of the district highway engineer. 

Under the patrol system, one man is assigned a section of from 
5 to 7 miles of road and works with hand tools. It has been found 
necessary to supplement this work with the occasional use of a team 
and in that manner it has proven satisfactory on macadam and 
gravel roads. 

Under the maintenance section system, one man is given charge 
of a section of from 20 to 30 miles of road and is employed continu- 
ously with his team on the care of his section. He is given authority 
to employ additional help, both teams and men, and usually has i 

two teams and four or five men at work. Contracts are also entered 
into by the section foreman with residents along the road, for the 
dragging of same after each rain, or when ordered to do so by him. 
The section crew takes care of all minor items of construction, such I 

as placing culverts, etc., and we have found that the work when I 

properly done, is really of a constructive nature. This system is 
without doubt the most effective, and is being adopted generally | 

throughout the State. 

The dragging system requires the employment of a superintendent , 

of maintenance, who for convenience should be one of the er^neer's I 

aamstAntji. whose duty is to contract or make arrangements for tbe ^^^J 
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dragging of all roads under his chaise, and to see that the work U 
done at proper times. This system is suitable for slightly undulating 
prairie country, where most of the roads are of earth, aod to get 
best results, the superintendent should have at his disposal light 
giaders to reshape the road bed at least at the beginoiog of each 
season. 

On earth or gravel roads, no nmintenance system is complete which 
does not contemplate the use of planers or similar devices, and 
a combination of work as outlined under the section system is 
recommended. 

I have been asked to state something about our plan of raising 
funds. We have a law by which we lev>' a tax of one mill on the 
total assessible property of the State. That gives us $1,500,000 
every year, which we distribute in such a way that no county shall 
receive less than 1 or more than 3 per cent. That money is adiotted 
to the counties in the office of the State engineer under a plan whereby 
the county having a valuation of $5,000,000 pays 20 per cent and 
the State 80 per cent; a county having between $5,000,000 and 
$10,000,000 pav3 30 per cent and the State 70 per cent; a county 
having a valuation between £10,000,000 and $15,000,000 paj-s 40 
per cent and the State 60 per cent, and in all other counties, the Slate 
pays half and the county pays half. We have a district engineer 
in every county in the State who has a supervisory control of all 
work done in the county. Before payment is made on any work, 
it must be approved by the district engineer. 

The Chairman: Mr. Diehl of the Committee on ReaolutionF 
desires to make an announcement. 

Mr. Diehl: I would like to say, gentlemen, that the Committee 
on Resolutions met this morning and afternoon and will hold another 
meeting this evening. They desire to present their report at to- 
morrow's session and therefore request all delegates who so deare 
to present their resolutions in order that they may be conadered 
at the Committee meeting this evening. 

Thb Chairman: The discusdon of the "Earth Roads" will be 
continued by Mr. H. R. Carter, who is the State Highway En^ncer 
of .\rkan3as. That State has made a recent appropriation of 
11,250,000 which has been placed in his charge. The State has 
wonic 36.lX)0 n\ilf« o( roads and they have improved about 1000 
uiiles a« I understand it, saud-clay nxids. We will be very glad to 
111 iir (riiin Mr. Carter in rfgani to this great question. 

Mr. CAtiirfMin and (/fwlirwwi.- Luforlunateiy. I did not arrive as 

■lArtv iw 1 lOioutd hftw and as a result I bare been unable to secure 

A , \li. (\>ak>y'« p«per. however, if I had secured it I am sure 

' Unw foi'uid taajay men' points to discuss because be has 

. . -. Mubject thorough))*. 
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Id Arkansas our problem is now and will be for some time in the 
future, a problem of the construction and maintenance of earth roads. 
I might say though, as the chairman has told you, that we now have 
approximately 1000 miles of unproved roads, I mean by improved 
roads, gravel, water bound macadam, tarvia, bituminous macadam, 
and concrete roads. I merely mention these facts in order that 
you may become more conversant with conditions that exist in our 
State. We built the best possible roads with the money available. 

The speaker does not desire in any way to criticise Mr. Cooley's 
paper, but there is one point, although a small one, that I would 
like to discuss for a short time, that is, the use of the road drag. 
Mr. Cooley mentions in his paper that in Miimesota a road planer 
is used which replaces the old road drag, his reasons being that the 
planer eliminates waves. In other words, the Minnesota planer is 
used for a cutting tool as well as for a drag. I do not think exces- 
.sive waves will form if the road is properly constructed, I mean 
by this that if weeds or other perishable matter is eliminated, drain- 
age properly cared for and the road thoroughly dragged as often 
as is necessarj'. 

Mr. King the father of the split log drag has said that his drag 
is based on the principle that the top surface puddles m successive 
layers and that the action of the sun as result of this puddling pro- 
duces a baked surface or a sort of a sun-brick, which sheds the sur- 
face water. The strength of this crust increases in proportion to 
the use of the drag. If these are facts the use of a planer or a cutting 
tool, it occurs to me, would destroy just the results we desire, i.e,, 
the sun-baked surface. 1 wish to here state that we have never 
used the Minnesota planer in Arkansas and it is for this reason I 
have rmsed this point hoping that it will be discussed by others 
present. 

In conclusion, I desire to congratulate Mr. Cooley on his paper 
and hope we will meet again. 

Mr. Cooley: Referring to the use of the split log drag, I am 
willing to concede that the split log drag will do almost everything, 
but I know this, that nearly all of our country roads are soft, con- 
structed of soft material. Now you cannot throw itp a country 
road of the material we have in the western country and find it 
uniformly homogeneous all the way through, there's bound to be 
some places softer than others, and those are the places that make 
chuck holes to a certain extent. Of course if a road is properly 
constructed, it might not do so, but under ordinary conditions there 
will be chuck holes every once in a while. If you put an ordinary 
spht log drag on that road you will find that the ends of the drag 
will dip down in some of those holes and won't be as effective as if 
the drag is encased in a frame about 14 feet long, because it will 
shave off the highest point and deposit the material in the lowest. 
I have been uang those drags for 14 years and the best ones I found 
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were made of 2 x 4. 1 find that the planer was qiut« satisfactory in 
every respect and I would be glad to demonstrate ' it by the picture 
of the machine which will convince anybody of it9 merit. It if 
really a very satisfactory machine. There is no patent on it. 

Mr, BljMb: Please tell ub bow you drain the roads in MinnMOtaT 

Mr. Coolby; It is all surface drunage except that in some ot 
our roads we have put in catch basins on the aide, the same as here, 
and the water is carried across the road instead of over, but nearly 
all our drainage is surface drainage. We make our roads about 
30 feet wide, 30 feet from the foot of one slope to the foot of the 
opposite slope, with a wearing surface of about 14, 18 or 20 feel 
and two ditches about 5 feet wide. 



I 



Mr. BuRfiESB (of Illinois): In defence of Mr. Cooley's paper, 
1 have got one to stick into the road drag. Up in our country— 
I live in central Illinois, and I might as well say that I am a faiUHr, 
a stock man; as I said at one of our State meetings, I live in the 
country 4 miles when the roads are good and 20 miles when they 
are bad. I started into the road business because our commissioner 
had turned down a mile of macadam road at no expense to the com- 
munity and the people thrust the job on me. We spend $5000 for 
road work in our township, 6 by S miles square, every year, and the 
roads were no better than they were 20 years before. I bought a 
gas tractor, used some horse graders wc had on hand and wore out 
an old leveler made right in the neighborhood, and finally bought 
a heavier machine, I put up my grades so we had a good crown, 
good gutters on each side that carried the water to lateral ditches. 
Our county is underlaid with big dredge ditches and smaller laterals 
to tbem, so the only drain^e we need is surface drainage. I made 
an average crown of 2 feet to the gutter, so that water, when it 
falls runs o£f into the gutters and is carried to the ditches. We 
leave the ditches open. There is a good deal of tile, but because 
of our black mud the ditches become puddled and the water must 
be carried off by surface drainage. With tile you have to dig catch 
basins to let the water down, but it is not necessary with ua when 
we get our roads up, the water runs down to the gutters. In our 
part of the country the drag is a complete failure. Mr. Johnson 
our State Engineer for several years — came there and put up some 
improved roads, in fact he put me on to how to build these roads. 
After we got them up he said, "Now I want you to drag them; 
drag them," and fixed me up three different kinds of drags. The 
drag was a failure, because we never could get them wet enou^ 
and they would roll up under the drag. We could go out and drag 
in a rain but it would still roll up. There are two periods we can 
drag, when they are froien and will thaw down an inch or so and 
just before freezing it will do ,all right. Instead of using that sort 
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nf drag, we hHVe a mticbme that we cali a Muuroe leveler. I have 
no connection with the Monroe people; Monroe is a farmer and thiii 
machine is built with I-beams and canied on four wheels. The 
I-beauis are aix>ut 30 feet long and are fitted with cutting edges, 
Aft«r you put tiie grade up once, they will go clear to the gutteia 
and bring in llie dirt gradually. Then we use what we call a pul- 
verizer behind that. Tliat spreads the dirt instead of leaving it in 
a potato ridge, as we call it. Everybody Iiua this machiue and we 
use & heavy block behind this that spreails it out, grinds up all the 
httle clods and leaves the top pleasant to travel on. I have found 
that the important thing in building a road is to fix the top, the 
center, so that the traffic will stay on it when it is nmddy. Our 
grades are brought up with a good slope so that you cannot travel 
the sides when it is muddy. Mr, Johnson said, "After you have a 
good heavy rain, 'phone me and I will come up and show you how 
to do this;" when I 'phoned he came up and said, "I have heard 
there was soil you couldn't drag and you have it." This Monroe 
leveler is the only thing we can use; with it we can cut off the little 
knobs and level it down and work it just as quick as we can get an 
engine over it. We work the roads every day they are fit to work, 
and if you come through our township, no matter which way you 
go though it, you know it is Bement Township by the roads. We 
have the best roads in the state; we nmlntain them every day. and 
if you don't do that, you can't ha^'e a good dirt road. 

The Chairman: I am glad the last speiiker brought that up. 
I always felt that we never devoted enough time to the question 
of earth roads. The coinniisaioners that come from the East and 
New England where this great movement started, with them it is 
a question of refinement in roatl building — here this great country 
in lying in the mud. We ought to have more time for drainage and 
more time for earth roads. I am very glad to know that we have 
with us today one of the pioneers in road building. We have all 
gone to Massachusetts, the dear old State, when we want to learn 
something. They always receive us pleasantly and give us all the 
information at their disposal. I know of no State in the Union that 
has assisted more in the development of road improvement than 
Massachusetts. We have with us today Colonel William D. Sohier, 
Chairman of the Massachusetts Highway Commission, who will 
tell us how to take care of these great highways and what they 
have done with surfacing. 
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ROAD MAINTBNANCB 

THB MAniTBNANCB OF SURFACED ROADS OUTSIDB OF OTT PAVED 

8trbrts and not including citt pavements 

By Col. Wm. D. Sohier 
Chairman Massachusetts Highway Commission 

The absolutely essential prerequisite to a good road is proper 
drainage. If the road has not proper ditches and proper drains to 
carry the water away from the road at all times, it will soor become 
either a bog or a ditch. The second absolutely necessary condition 
is drainage. If the road has not the proper foundation properly 
drained to carry ofif the water into the ditch or drain the water 
away from the road, the road will soon become worn out, rutted, 
and a bog-hole. The third absolute necessity is drainage. If the 
road does not have a surface properly constructed and at all times 
proper maintenance so that it will carry the water off of the road 
surface at all times, holes will soon develop and then ruts, and the 
road will be rapidly di$integrated and worn out. 

And that brings me to the absolute necessity of constant mainte- 
nance at all times in order that the road surface may at all times 
carry off the water and contain no holes or ruts which can hold water. 

If the road is to be properly maintained, it must in the first in- 
stance be properly constructed. 

The materials and methods used must be adequate to withstand 
the traffic that goes over the road without serious deterioration in 
a few months or even a year or two. This means that the road 
surface as much as the bridge and the road foundation as much as 
the bridge foundation must he able to stcmd without being destroyed 
the heaviest moving load that is going over it. 

I am giving a number of tables showing the cost of maintenance 
in France and England and Massachusetts, with some tables on 
traffic that will illustrate this point. We can well learn something 
from the experience of other countries where road building has been 
a science for nearly 70 years in France and for the last 25 or 30 years 
in England. 

MAINTENANCE OF FRENCH ROADS 

They established their French road system beginning in 1826, and 
constructed their total road system of 371,000 miles in about the 
next 25 years. 

Their roads, practically uniform except as to width, have been 
built almost entirely of local macadam originally, 6 or 8 inches 
deep on a proper foundation. In resurfacing some of the main 
roads in later years they have used a harder stone and Welsh or 
Belgium granite. The macadani surface of the road on the Routes 
Nationales is 24 feet; Routes Departmentales, 18 feet, and the roads 
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de graade eommuuicatioii and d'interest commuii, 15 feet. The 
yearly coat of mainteDaitce has been J273 a mile on the Routes 
Nationalep, this mainteiiauce cost varying to $78 a mile on the 
184,000 miles of ordinary country road of only local interest. 

The French enKineerH last ppriug estimated that some 8000 miles 
of road ought to be reaurfft(;ed, using a tar mivcAdam, because of the 
large iiiereaso in aiitomobilo travel around the cities, which travel 
waa rapidly destroying their macadam roads, and they requested the 
government to furnish $60,000,000 for that purpose, about $7600 
a mile. 

Their greatest problem for over 50 yeare has been maintenance. 
The roads are maintained practically by a central organization. 

C! whole country is divided into 86 departments, and all of the 
□ty and rural roads within the department are managed by 
prefect of that department, and the expenditurei; appropriated 
the council. 

iJirect charge is in the hands of a centralized body of competent 
engineers, about half of whom are graduates of the National School. 

Eaeh department is divided into four or five political distriete, 
each district being called an arrondisaement, and the roads are in 
charge of a district engineer, who iB under the direction of the chief 
engineer. 

Each arrondissement is again divided into districts or cantons, 
and an aesistant road engineer under the direction of the district 
road engineer looks after all the county and rural roads within the 
CAnton. 

Then comes the final subdivision, where the roads are divided into 
sections of a few miles long, taken care of by patrolmen. All of these 
arc under civil service and the men are promoted from time to time 
according to their ability. 

The table shown below gives the approximate cost of maintenance 
on the French ro&da, annually: 



iiittt 
. . 23,SO0 

.... 8.1001 

C'ftemin* HcinaUT \ 

Do grsndc cnonmuniostion ...107,300) 

d'intereat commun 47,600 

ordioaires 184,700 



B73 



16,900,000 

e.000,000 

14,500,000 



Five or six patrolmen are under a foreman who is also a patrol- 
man. When any resurfacing or reconstruction is to be done they 
use machinery, rollers, etc., belonging to the department and col- 
lect tt^ether enough of the patrolmen, with a section foreman, to 
reconstruct the road under the supervision of the district engineer. 
T^ provides them with men who are thoroughly familiar with the 

ft''' 

Fou will note that the French engineers state that on the main 
"b near the cities the $273 a mile a year for maintenance is not 
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keeping the roads up; that tiiey need $60,000,000 to resurface with 
tar macadam 3000 milea of these roads at a coat of about S7500 a 
mile: that is, practically one-third of their main roads should be of 
tar macadam. If this expenditure is made in say a five-year period, 
or $12,000,000 a year, it will increase the cost of maintenance on their 
23,800 miles of national roads about $500 a mile a year for resur- 
facing on the average, and will make their total maintenance charge 
on their main roads S770 a mile in place of the present cost of $273 
a mile. Of course, if spread over a ten-year period it would only 
increase the cost half as much, the present roads would be practically 
impassable. This is in accordance with our Massachusetta experi- 
ence on our State highways where our expenses per mile including 
resurfacing averaged over $850 in 1913. 

UAINTENANCE OF ENQI.ISH BOADS 

Originally there was no road system in England. Everyone niade 
his own road. Then came "statue labor" which was required by 
a general act passed in 1555, This practice was not superseded by 
Highway Rates until 1835. The roads were cared for by the parishes, 
and a little later several parishes were combined in a highway district. 

In 1663 England began to pass "Turnpike Acts," authorizing the 
creation of a corporation with trustees, who were to build roads, 
maintain toll gates and charge tolls. 

By 1833 Parliament had passed 3800 Turnpike Acts, and created 
in England and Wales 1116 Turnpike trusts, controlling 22,000 miles 
of road. They almost all failed and in the 22 years ^ter 1864 the 
number of Turnpike trusts wasi reduced from 1048 controlling 20,589 
miles of road to 20 trusts with 700 miles of road. 

In 1878 the cost of these main roads which had been distumpiked 
was placed upon the counties. In order to even up the expense 
more or leas the English government made appropriations to aid in 
the maintenance of these main roads, beginning in 1882 with an 
appropriation of about $800,000. In 1888 about $2,500,000 wa« 
appropriated, and now the Road Board has something ov«- $6,000,- 
000 annually which can be spent in improving the main roads. 

They have now a combination of the county taking care of the 
urban and rural main roads, with the parish and local authorities 
taking care of the rural roads. The main roads are something ovw 
20 per cent of all the mileage, leaving out London. 

In almost all of the counties they have sections of road in ch&rge 
of regular maintenance men. They have almost universally been 
obliged to give up the old system of patching the roads by putting in 
loose broken stone from the roadside because of the large number 
of automobiles that threw it out so rapidly, and they have substi- 
tuted patches made of either tarred stone or tarred slag, or the 
patches are made by a painting method using stone chips and dust. 

Most of the main roads in England outside of Metropolitan London 
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and the other large cities, are maintained by the use of tar. Some 
40,000 miles of road wore tarred in England last year, and some 
6500 miles were built of tarred macadam. Their system of main- 
teoance now ia not only to keep the roada constantly patched, but 
every year or twice « year on their macadam roads they usually flush 
1 and roll them filling the holes and depressions first and adding 
lall quantity of chips and stone dust. On the tarred roads a 

ition man keeps them constantly patched. They usually require 
^ ifth or a sixth of a gallon of tar per square yard which is sprayed 
on once a year, and this is covered with pea atone or gravel and 
kept covered so it won't pick up. The tar is usually sprayed on 
under pressure. 

Where they have heavy traffic they are resurfacing their roada 
with tarred Welsh granite which is like our Trap Rock or with 
tarmac which is a tarred iron slag. They also build a road of three- 
inch stone, railed hard, and grout it with a mixture of hot sand and 
hot tar, equal volume, poured into the road until it flushes it, and 
roll in ij-inch stone and smaller stone with a surface coat of tar and 
sand. They find their macadam roads with a tarred surface require 
re-treatoaent every year. This costs about 2j to 3 cents a square 
yard a year. On the tar-mix roads they require a new coat of a 
fifth of a gallon of tar applied on the surface every two years. 

I am giving you in a table the cost of maintenance on the various 
clasEes of road in England, in which you will see that the average 
cost is tllOO a mile a year to maintain the county urban main roads, 
and the county rural roads $431 a mile a year, while the rural roads 
which ore merely of local interest cost about $122 a mile a year to 
maintain. 
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CONSTANT UADfTENANCE ^^H 

In both France and England they keep the roads constan^^ 
patched. But in France near the large cities where there is a lai^ 
amount of automobile travel, they have been unable to keep their 
water-bound macadam roads in good condition. Many of them are 
rough with a large number of pot-holes. Around Paris they have 
replaced the water-bound macadam with a tar macadam top 3 
inches in depth on many of the roads that were undoubtedly worn 
out and rough and impassable five years ago. 

In both countries on the main roads they keep section men con- 
stantly patching the roads. They add a little additional stone, 
flush them out and roll them every year. On the main roads where 
there is much automobile travel they are using tar in making their 
patches, as they found that the old method of putting on loose broken 
stone and letting the traffic roll it down is of no use because the 
automobiles throw the stones out over the road. 

They are patching by two methods, more commonly using a tarred 
atone or tarred slag with tarred chips, cutting a square edge if there 
is a pot-hole and tamping the tarred material in. The largest stone 
used are at least three-quarters of the depth of the hole. In other 
places they are merely painting the little place where the tar fails 
and covering with pea stone or pea gravel. 

In resurfacing in both countries they are using a large stone about 
the 3-inch size, In France where there is not a great deal of 
tarred macadam they are using a hard Belgium granite on the main 
roads, doing one-half the width at once. 

In England they are using the same large size stone coated with 
tar or a tarmac (tar-coated iron slag). Most of their engineers use 
very little small stone with it. They use practically all large aiie 
with tarmac as it compacts under the roller. Some of the county 
engineers use 10 per cent of the fine material. They also do one-half 
the road at once. The engineers state that they have been forced 
to use this lai^er stone in resurfacing because of the motor trucks and 
the large number of traction engines with trailers. Our practice in 
Massachusetts is the same, except that we are very often on heavy 
trafBc roads using asphalt or some asphaltic bitumen rather thtua 
tar because our experience leads us to believe that it is worth the 
additional cost for the material. 

We are also in Massachusetts— somewhat experimentally as yet 
as we have only done three or four miles — ^resurfacing with the tar 
and sand mixture grouted into the three-inch stone described above. 

In England, France, and Massachusetts we have found it neces- 
sary and economical with the change and increase in traffic to very 
much diminish the crown of our macadam roads. 

Formerly with macadam surfaces 15 feet in width we used a crown 
of three-quarters of an inch to the foot. We now try to secure about 
a quarter of an inch to the foot on our bituminous macadam roads, 
and in resurfacing the old roads we are widening the macadam WSk 
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Bee to 18 feet in pliice of 15, aa our experience ebowg that traffic 
Bherwiee will spread over the edge of the road and rapidly sheer 
down into the macadam and narrow the road up. 

In England they have been forced to do the same; towit, widen 
the road and diminish the crown, because they found that the trac- 
tion engine with trailers, of which they use large Dumbera, would 
shear down into the macadam, thus rapidly destroying their older 
roads. They now universally use a crown that does not exceed one 
inch to the yard. 

The reeult of this in England and Massachusetts has been that 

(jafEc has spread all over the road, that no rut has developed 

no horse track, a tremendous change from a few years ago when 

center of the road as a horse track wore down quicker than the 

iides. 

To traveling over 2,000 miles of road in England this year and last, 
I didn't see a single rut and practically not a single pot-hole. 

MAINTENANCE OF STATE HIGHWAYS IN MASSACHUSETTS 

[Our Commission began building roads in 1S94. The earlier roads 
_. almost entirely macadtun with a few miles of gravel or graded 
road. The standard road with necessary foundation and proper 
<lrainagc wherei'er necessary was 15 feet in width, water-bound 
macadam either of trap or local atone, 6 inches deep in the center 
and 4 inches on the sides, with a 3-foot gravel shoulder on each 
side and with a three-quarter-inch crown to the foot. 

The ordinary cost of maintenance I am giving in a table, but up 
to 1907 when some of the roads were 12 years old, the cost of ordinary 
maintenance was substantially $100 & mile a year. Ordinary main- 
tenance with us consisted merely of keeping the gutters, catch basins, 
and drainage, open and clean, cutting out the grass and brush on the 
roadsides, keeping the shoulders in proper condition, spreading a 
little grave! or sand on the road surface from time to time and filling 
the few boles or ruts that might occur, with broken stone or gravel. 
Very few miles of road had been actually resurfaced prior to 1907. 

In 1906 the automobiles began to come. Our roads were soma 
of them 13 years old and only half the original depth of stone was 
left. We soon found thai automobile travel, especially at high speed, 
disintegrated or tore up the macadam or gravel roads, especially 
on the curves, as soon aa there were any considerable number, say 
50 or more in a day. The traffic, of course, increased tremendously 
in the number of vehicles, because of the large mileage of the auto- 
mobiles. Wliat bad been country roads developed, between that 
year and the present year, into main through routes carrying often- 
times away out in the country on a main route over 1000 cars a day. 

TRAFFIC ANn C06T OF MAINTENANCE 

In connection with maintenance, of vital consideration is traffic. 
I, therefore, am submitting a table showing the average traffic on 
the Massachusetts State Highways in 1909 and 1912. 
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Increates <md Ckannea in Traffie from 1909 to 191$ 

In Massacbusettfi the traffic usii^ our roads ia eonstaoUy increaa- 
ing, but it is cbangiug much more rn^dly than it ia increasbg. This 
ia conclusively shown by the foUowmg table. 
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Also, a table showing the traffic on certain roads at night. 
We bad a count made for 24 hours a day at a few points, and 
the result may be interesting, so I print a short table. 

Dav and Nigtd, It htnirt each — Oeiabtr, lOlt 
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I computed several night and day counts for the two years to get 
and average, and found that on the average the night traffic consti- 
tuted about 18 per cent of the total traffic; consequently, one should 
add about 22 per cent to the 14-hour day count to asoertaiu the 
total number of vehicles. 

And the traffic in some of the parks around Boston. 

PleasuTe Tragic Around BoOon 

The census near Boston in the parks may be interesting, but it 
must be remembered that it is, in many instances, light pleasure 
traffic. The following figures relate to the census taken in August, 
1012. 
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At the last two points there were daily 247 and 296 heavy teams. 

I am sIbo giving a table showing the cost of coastruction, repair, 

and maintenance of State highways in Massachusetts for 19 years. 

CottpiT Contlruelion, Repair 
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Average cost of Repair and MaiDtenance, 1895 to 1907, iocluaive, S105 per 
mile per year. 

Average ooet of Repair and Maintenance, IBOS to 1913, inctiuive, $619 per 
mile per year. 

Average cost of Repair and Maintenance, 1896 to 1913, inclueive, t267 pet 
mile per year. 

' Hoior Vchicl* Faaa Fund. 
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In this connection I am giving a table showing the number of motor 
cars registered in Massachusetts from 1906 to 1914 inclusive. Yoa 
will note that the number of automobiles registered has increased 
from about 7300 in 1906 to over 84,000 in 1914, and fully one*thini 
of the traffic on our main roads consists of automobiles from other* 
States. 

You will note also that there were less than 1000 trucks roistered, 
in 1909 and five years later in 1914 there were 8000 — 8 times 
many. 

Statement Showing the Number of Motor Cars Registered and Licenses Issued, 

1906 to 1914 



Autos (plMunire). . . . 

Dealers autos 

Trucks 

Operator and chauf 
Total Reoeipts 



1006 



9,672 
7U 



7,327 
10,063 



133.065 



1907 



7.733 
455 



8,188 
10 606 



102,096 



1908 



18.066 
1,905 



19,971 
13.1701 



1900 



23,011 

2.4551 
960 



$121,488 



26.496 
184»1 



S169.973 



1910 



29.702 
3.306 
1.568 



34,665 
41.259 



1374.789 



1911 



36.284 
4.920 
2,633 



43327 
51.050 



$477,417 



1912 



1018 



46.09( 
6.301 
4.036 



56.433 
66.645 



$616,245 



56,712 
7.462 
5. 



1014 



tkAO 



68,l«^ 
8.05B> 



70.1231 84.061 
81.034 06.57r 



$764,153 



$914,119 



Prior to 1907, certificates of registration did not expire annually. 

Prior to 1909, trucks were not classified. 

Between 1903 and 1907, all automobile registration fees were 
S2. 

In 1907 the automobile registration fee was increased from $2 to 
S5. In that year 9006 cars, registered at S2, were re-registered in 
the same year at $5. 

Beginning January 1, 1910, the automobile registration fees were 
based on the horse-powers of the vehicles, the fees varying from $5 
to $25. The fee for registration of a truck, however, was $5 reg^trd- 
less of the horse-power. 

Prior to 1910, operators' licenses did not expire annually, but con- 
tinued in force indefinitely. Since 1910 all licenses have expired 
annually. 

Increase in Maintenance Cost 

Starting in 1907 you will note that our cost for maintenance has 
risen by leaps and bounds from $158 a mile a year in 1907 to over 
$850 a mile a year in 1913, and it is still higher in 1914. 

Our roads were rapidly going to pieces. We needed some money. 
We got the Legislature to double its appropriation of $100,000 a 
year and make it $250,000 for one year and $200,000 a year since. 
We secured an increase in the automobile fees, and bad four-fifths 
of that money available for the maintenance of State highways, and 
the other one-fifth for the improvement or maintenance of through 
routes in the towns. 

We found that our old roads were l^eing destroyed by the rapidly 




KOAD MAINTENANCE 



309 



In 



increasbg amount of automobile travel. The traffic on the roads 
had increased from 10 to 40 times in volume. 

Our roads, both gravel and macadam, were rapidly being torn up 
by the automobiles and deposited in dust over the country. They 
were rutted, pot-holes developed, and, as you see, we had to increase 
our maintenance cost. The question was, how to best preserve our 
old roads. 

In 1907 we began to use a bituminous material as a surface coat. 
We used refined tar and a heavy cold asphaltic oil, applying about 
half gallon to the square yard. 

Proper Methods for Economical Maintenance 
In passing let me say as a result of our experience in the use of 
bituminous binders on road surfaces, that we invariably true up the 
surface and patch the holes and ruts first. We invariably thoroughly 
brush and clean the road down to the stone or hard gravel. We 
invariably spread our bitumen, whether tar or asphaltic oil, evenly 
and under pressure. We invariably cover it and keep it covered bo 
that it will not pick up, brushing the cover back from time to time 
when necessary. We cover it with pea-stone and dust, unless we can 
secure a good pea-stone in sand or gravel, or we coat it when the 
other method is too expensive and traffic is light, with a coarse sharp 
sand. Thereafter, constantly and eternally, we keep the road and 
road surface patched, using in patching substantially the same bitum- 
inous material that was used for the surface coat. 

We used one-half gallon per square yard of heavy asphaltic oil 
that had to be heated to 250° spread upon the road. We used the 
same quantity of the heaviest oil that could be spread cold. Where 
we had only money enough for a dust layer, we used one-fifth to one- 
quarter of a gallon of light asphaltic oil per square yard, this oil 
sometimes being called a 40 per cent oil. We used one-half gallon 
of hot refined tar, and we have used after the first application one- 
quarter of a gallon of the same tar yearly. We have used water-gas 
tar and various proprietary materials of a bituminous nature known 
by various trade names. In every instance that has succeeded the 
road has always been properly cleaned and patched beforehand, and 
has always been covered and kept sufficiently covered to prevent 
its picking up. It has been constantly patched. 

Surface Coatings of Asphaltic Oils, Tare, etc. 
Today nine-tenths of all our State highways that have not been 
resurfaced have been coated and kept coated with some bituminous 
material and have been kept constantly patched. Where the heavy 
hot oil was used, it has lasted in some instances for five years, carrying 
a large amount of automobile travel but a small amount of heavy 
teaming. Under many heavy teams it has failed in a month or two. 
We have then used a light oi! Lo lay the duat and prevent the auto- 
mobiles from tearing the road up, and have left the stone to cany 
Ibe trsTel until we oould raurface the road. 
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Because of the automobile traffic on many main routes, we an 
now using in our resurfacing a bituminous top two to three inches 
deep. We have used refined tars by both the mixing and grouting 
method. We have used asphalts with the same methods, and we 
believe that use is economical and necessary on any roads that have 
more than 50 automobiles a day and where there are more than 50 
loaded teams. 

I am giving a table showing the class and character of surfaced 
roads that we believe will stand traffic of a certain class, kind, and 
character — we believe it will prove economical and satisfactory with 
the traffic. 

1914— iVEBAOB DAtLt TRAFFIC 

Tabh nhowing resutli of obseTfaliona of traffic on different tupet of road turfaet* 
in ifa»eo,chutellM — Standard Road, IS feet in widlh.gravel or walerbound mac- 
adain S lod inchte in thickneM, tcilh adeqiiatt drainage and proper /oumJalton, 
vnth S-foot gravel shoulder on each side. 



A lood inTel road vill wi 



NtKxIiMibeoilrd wilb 

Dil»d «r»Yel. fairly (ood hcsTy rold wl. i 

yd., kpplird lODUally wilfa 

Wfttar-bound Diuaiivii will sUnd with... 

C^d tn'l or tar will pniva nervicDftbli on 



d perhipi f«il wllh owi 

im with ■ r»d lurlm oHtln(oI I 



r^-nn rn-iM 



IDO-UO bO-TI 



Hi 



>uoa^^^H 



10-11 ovwTS 



U-AO IBOO «nd nor* 



It iR a«eumed that &11 road aurfocea ftre kept oomtantly patched, that be- 
fore applying bitumen the road suKace is cleaned and patched, and the bitu- 
men covered with pea atone and sand or gravel and kept covered BO that it 
never picks up. 

Of course, in connection with this table it is absolutely essentia) 
that the drainage and foundation are sufficient and the material- 
used is strong enough to carry the heaviest load which goee over If 
road without the road's being rapidly destroyed. 

Materiah That Have Not Failed 

The foregoing table baa been somewhat changed aa the result 
our experience pinc« 1912 when I first published a like table. 

It expresees the consensus of opinion of our chief engineer and four 
division engineers and my own beet judgment. 
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The results have all been obtained on many miles of road where 
we have used a good grade of asphaltic oil, either hot or cold, heavy 
or light, or a good grade of refined tar. 

We have had many failurea on short sections of road where a non- 
asphaitic oil was used or a poor grade of oil or tar, and many pro- 
prietary so-called duet-layere have failed. Roads that failed have 
been resurfaced or retreated, but the results are not tabulated in 
the above table. 

The table relates merely to the maintenance of gravel or water- 
bound macadam roads, not to bituminous macadam. 

It represents our average experience on many miles of road at 
over 150 observation points. 

Certain exceptions should be noted. 

Army nianoeuvers, especially large bodies of cavalry and artillery, 
will rapidly destroy any bituminous blanket surface, 

A blanket coat of hot oil on macadam will carry a much larger 
number of teams if there is a ratio of two to three automobiles on 
pneumatic tires to each team to keep the bituminous surface con- 
stantly rolled down when the horses and teams pick it up. 

But note that a very few teams on narrow tires, or a few verj heavy 
teams every day, will destroy the surface if the load is heavy enough 
to shear down entirely through the surface to the stone. 

If this process is repeated once or twice a day, a rut soon develops 
^^Ud the road becomes muddy and the bituminous surface rapidly 
^^bntegrated. 

^^KLight oil or cold tar will then be more serviceable, lajdng the dust 
^^nilc the stone takes the wear. 

We have maintained a few miles of road in reasonably satisfactory 
condition with annual applications of a cold tar or water gas tar. 
They have required one-half gallon per square yard annually, and 
the results have been about the same and certainly no better than 
where we have applied two quarter gallon coats per square yard off 
light asphaltic oil the first year and one quarter gallon per square 
yard each succeeding year. 

The cost for the cold tar has been more. 

Invariably we clean and patch the road first and cover the bitumi- 
nous material sufficiently to prevent its picking up. 

We have sometimes tried dispensing with the cleaning and cover- 
ing but shall not repeat that expensive experiment. 

We can usually have the light asphaltic oil sprayed onto the roads 
by motor trucks for 1.2 cents to 1.5 cents per square yard, using 

f fifth to one-quarter gallon per square yard, 
ie cleaning, patching, and covering coats about the same. 



Maintenance Methods 



On gravel roads we have found it necessary to keep them constantly 
shaped and patched. We drag some of our roads once a week where 
there are IW or more automobiles a day. We have foimd on the 
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hills that have rutted with that traffic that it was nn 
to use a quarter of a gallon per square yard, of light asphaltic oil, 
ueiug the first year two applications and in subsequent years one, 
keeping it properly covered. Roads of this character have been 
extremely sati^actory with the traffic of a very large number of 
automobiles, certainly 500 a day, but they will not stand a large 
amount of heavy horse-drawn vehicles and probably will not stand 
many loaded trucks. 

As you will note from the table given before, our ordinary main- 
tenance which has consisted of keeping the drainage open, shoulders 
cut back, and the road sanded, with shght patclmig, has averaged 
about $100 a mile a year. Where the road can be maintained with 
light oil, the additional cost is about $250 a mile a year, or $350 a 
mile a year in all. The cost of heavy oil or tar on the surface where 
it JB suitable to use it because it will stand the traffic, is about twice 
the cost of the light oil in thp first instance, and with the patching 
and all that is necessary it will cost about the same figure, or about 
1250 to ?500 a mile a year, this being on a five-year basis. 

In resurfacing our roads with two to three-inch bituminous mac- 
adam top, the cost has varied from about 50 cents a square yard for 
a one and one-half inch top no stone being larger than an inch and 
a quarter, and a gallon and a quarter of tar sprayed into it, to St. 10 
a siiuare yard for a three-inch top, made of two and one-baU-inch 
stone, either mixed or grouted with a good grade of asphalt. The 
tar-sand grouted macadam has cost from 90 cents to a dollar per 
square yard. We believe that the roads of this character will have 
a very small maintenance cost outside of the ordinary maintenance 
for a period of from eight to twelve years. I am inserting some 
tables showing the maintenance cost on certain roads compared with 
the maintenance cost in England on roads of the same character; 
(o wit, water-bound macadam, giving the coat per mile and the cost 
per ton per mile for each vehicle that is going over them. This 
figured upon the following formula, which is substantially the oama 
in England and France: 

Amumed Averane W^ghl of fdfttclei in ton* 

I Runabout* I.4S 
Touring Cars 2.33 
Tnick» 6.25 
Light Vehiclea !„„>,„,„ 80 
Peavy Vehicles 1°"''°"' 1.12 
aVvSLJ'-"-'" >»■-■:;•. 5:3 

The cost in Massflchusctts per vehicle per mile as shown tw our 
maintenance cost and traffic census taken in three-year periotu hu 
been substantially one cent a vehicle per mile until we began to use 
bituminous binders. It now figures about eigh1>-teDtbs (? a cent a 
vehicle a mile. 
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Traffic and Maintenana 
Quantity and character of traffic. 
Economical maintenance and cost thereof. 

Materials and methods to be adapted to the traffic that the road 
has to bear. 

ENGLISH ROAD» 

Th«« is a very interesting and useful paper on construction and 

maintenance published in connection with the Int«mational Road 

CoRgTcsB in 1913, this paper giving the experience of five of the most 

competent road engineers in England. 

I am printing a table showing the weight in traffic in tons carried 

-jODB mile for one cent of maiDtenance cost. 
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I have used the Endiah long-ton but have changed the pennies 
to cents. This table shows that the cost on water-bound macadam 
roads to carry one ton one mile over the road, varies from about 
a quarter of a cent to one and one-half cents for the maintenance. 
This illustrates very well, I think, the necessity of the traffic census 
showing the class and character of the vehicles which use the road 
rather than any formula which merely uses as assumed weight for 
etcb class of vehicle. 
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Massachusetts Experience 



We have found on our roads in Massachusetts that the latent 
coat of up-keep on macadam roads could come from two causes; 
first, automobile travel, which would disiotegrate a plain gravel or 
macadam road in a month if there were many automobiles. This 
could be prevented by the use of some bituminous material on the 
surface, provided the team traffic was not so heavy that it would 
quickly wear the binder out. A large number of heavily-laden teams, 
of say three tons or more, would wear the binder out in a very short 
time. Also, a very large number of heavy loads carried on naJTOw 
tires would wear a macadam road out relatively quicklj. Some of 
the roads that I am showing would be worn from a half inch to an 
inch a year if of macadam, whereas when a bituminous macadam 
road with a three-inch top waa constructed amount of wear was 
very much reduced. 

The necessity for knowing the kind of travel is well shown by the 
English tables. On one road in one of the counties it cost one and 
four-tenth cents to carry a ton a mile, and on another macadam 
road in the same county it coat twelve-hundredths of a cent. It 
appears from the English ^ures that when the cost of maintenance 
exceeded two-thirds of a cent a ton a mile, it was more economical 
to use granite block on a concrete base. The cost for annual main- 
tenance of a six-inch block on a concrete base near the docks in 
Liverpool has been fifty-eight one-tbousandtbs of a cent a ton a 
mile. 

I am enclosing a table of some of the costs of different kinds of 
street surfaces and pavements in Liverpool. 

Tablt giving particulart of experience obtained in lAverpnol loilh different clcutei 

of tvxfaet paxtmtnl — including life-ltmnage and Ion mile* 

per yard width per eenl of coit 
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Explanahofi of Tablt 

The above represents actual facts in Maesacbusetts. It fOoB- 
trates the misleadingness of statistics if read without adequate 
knowledge of actual conditions. 

The variation in the costs shown are due to various causes, traffic 
and weight, toughness of stone, whether road has been resurfaced 
or not, good and bad bituminous materials, and proper and improper 
use of materials. 

A study of each road will prove profitable. 

Ashby, with high cost of maintenance, small traffic, can be com- 
pared with Hamilton, with more traffic and a small cost for main- 
tenance, per ton. 

Ashby, built of local stone, comparatively soft, was resurfaced 
with the same local stone when the road was about 12 years old, 
30 tons being used to each 100 feet of road. It is a country road. 
It had an application of cold asphaltic oil in 1913, one-quarter gallon 
b^g used to the square yard of road. Practically, the stone had 
worn down one-quarter of an inch a year. 

Hamilton was built of trap rock macadam and it is on a main 
through route. When the road was eight years old the stone had 
worn down about three inches, and the road needed resurfacing. 
Automobiles had arrived. 

In 1907, one-half gallon of the heaviest asphaltic oil that can be 
applied cold was spread upon the road and properly covered with 
pea stone and gravel. This treatment was repeated for two years. 
Then one-quarter gallon of heavy hot asphaltic oil was sprayed 
upon the road and properly covered; this treatment has been re- 
peated once. The road has been constantly kept patched and sanded 
when necessary. It is in better condition today than in 1907. 

Beverly, with a high cost of maintenance per ton mile, can be 
compared with Lynn, with a small cost per ton mile. Both roads 
are on main routes. Both were trap rock macadam. 

Beverly has a large number of heavy ice teams on three-inch tires. 
It was resurfaced with trap rock when the road was eight or nine 
years old, 30 tons of stone being used to each 100 feet of road. The 
trap rock had worn down one-third of an inch a year. In 1910 it 
was coated with one-half gallon of hot asphaltic oil per square yard, 
properly covered with pea stone and dust. This failed in one month 
undej' the heavy ice teaming, though the same material and methods 
were used on the next 20 miles of road on the same route, and the 
surface has stood ever since with constant patching and one-qtiarter 
of a gallon per square yard of the same oil sprayed onto the centie 
of the road, eight feet in width. 

For the next four years the Beverly road was maintained (except 
where it was resurfaced) by the use of one-quarter of a gallon of 
cold oil per square yard, two applications being used the tirst year, 
one each year since. 
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One-third of the road was resurfaced in 1913 with aa aapbaltic 
mar'Adam two inches in deptb, at a cost of S1.20 per square yard, 
two and one-half-incb stone being used because of the beavy teams 
mid trucks. 

Ljim, trap rock macadam, connects with Parkway where only 
pleasure vehicles are admitted, except on local business- 

In 1907, one-balf gallon of hot refined tar was sprayed upon the 
road, and covered and kept covered with pea stone and dust. It 
was constantly patched, with tar and chips. It has been recoated 
twice with hot refined tar sprayed upon the road and covered as 
before. 

It is in excellent condition, but note — 90 per cent of the travel is 
motor vehicles; it has few teams and fewer heavy teams. 

Medford-Somerville, a trap rock macadam, built with the two and 
one-haif inch stone on top. A road 28 feet in width, with heavy 
city teaming. A stone quarry on the side crushing 100 to 300 tons 
of stone a day. 

This road bas never been in good condition since it was two years 
old. It always bas some depressions, although it has been con- 
stantly patched and all depressions filled with trap rock. Constantly 
means daily. It has always been muddy. 

A part of it was resurfaced with asphalt macadam this year, the 
portion beyond the stone quarries. The whole road needs it. It 
has been treated with tar. A part of it has been coated with heavy 
tar. A portion had three coats of one-quarter gallon each of hot 
refined tar, covered with pea stone, in one year. It failed, was 
never in good condition, and we are in doubt whether to reconstruct 
with granite block on a concrete base, with concrete, or to try an 
asphaltic macadam. 

Alilion is a road of the same character with many heavy granite 
teams going over it. 

The cost has been high because the trap rock wore out so rapidly 
under the heavy concentrated loads on iron tires, 

Savgus. Trap rock macadam on a through route with a great 
deal of heavy teaming, both teams and trucks. 

The stone wore out over one-halt-inch a year. It needed eonstajit 
patching with additional stone, was never in excellent condition 
except when recently resurfaced. 

It had two to three inches of new stone every four or five years. 
In 1910 it was resurfaced with three inches of asphaltic macadam 
at a coat of about tl per square yard. 

This has stood ever since but has needed some patching. A por- 
tion was built in the fall when it was cold and this portion failed. 
No bituminous work should be done in cold weather and a tempera- 
ture of over 60 degrees is vastly better than one of under 40. 

Shrev'shnry. A through route— too much heavy hot oil was used 
on it before we understood how to use oil. One-half gallon per 
square yard was applied on two successive years. 
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[t rolled, rutt«d and was always in bad condition. Lt haa cMt 
a good deal to remove surplus oil, smooth off the bunches &nd raUi 
and keep it patched. 

Thuro. A country road, with little traffic. Built 12 feet wide 
of four inches of broken etone on sand, the Btooe being bound with 
clay. An experiment but a failure. 

The road was constantly ravelling and needed more stone. Il 
was widened to 16 feet. New stone was added and rolled in and 
it was coated with light oil in 1912 and 1913 and is now in good 
condition. 

WeaUm. A macadam road on a through route. Refined tar ap- 
plied in 1907— oiled with hot oil on surface in 1909 and 1910— 
maintained with patching until 1912 when a portion of the road 
was resurfaced with a two-inch bituminous macadam. 

Two and one-half-inch stones of trap rock were rolled bard and 
about one and three-quarters to two gallons to the square yard of 
ft good grade of asphalt being sprayed in under pressure. This was 
covered with the smaller stone, roUed, and on some portions of the 
road a surface application was sprayed of one-third to one-half gallon 
per square yard, properly covered with pea-stone and rolled. This 
cost from 90 cents to $1 per square yard. The road is in most 
excellent condition and we expect to have it wear 10 to 15 yeare 
with practically no patching, although we may have to renew the 
surface coating by spraying every three to five years. We have 
one road of this kind six years old, that hasn't needed a single patch 
as yet. 

Motor Trucks and the Coat of Road MaintenaTice 

Mr. H. T. Wakeland, engineer of the county of Middlesex which 
is just out of London and has a very large amount of traffic over 
its roads, has given some very careful figures showing damage caused 
to roads by motor omnibuses weighing about six tons each when 
laden. He took certain roads which had heavy traffic and gave the 
cost of maintenance (not including watering or cleaning) for macadam 
roads for three years previous to the motor bus traffic, and the c 
per square yard for the year 1912-13. I insert a table; 

^•mfflOHf BW maritHpw Catt prr yard »1tpfr fyr 
pr^nnam/nt JirM ftri l»ll-IS niu* lit 
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Tilis shows that the average cost of maintenance for three yean 
before the motor bua came in waa about 12 cents a square yard a 
year. Since the motor bus was put on the cost has increased to 
over 25 cents a square yard a year. The maintenance cost to carry 
one ton one mile in 1811-12 waa 1.2 cents. When the motor bus 
was put on the maintenance cost was raised to 1.8 cents per ton 
per mile. Mr. Wakeland's opinion is that this increase was prac- 
tically all due to the motor bus. The increased cost of the road 
up-keep has been found to be about four cents per car per mile, 
or two-thirds of a cent per ton per mile in the case of a motor bua 
on rubber tires. In many cases the macadam surface has been 
practically destroyed by motor bus traffic on hard rubber tires. 
These were macadam roads in good standard condition prior to the 
inauguration of the motor bus traffic and more than sufficient to 
carry the ordinary traffic. The road authorities should be author- 
ized t« direct which roads shall and which roads shall not be used 
by motor vehicles and motor buses, and Mr, Wakcland states, as 
do the other county engineers in England, that a license fae of J50 
a year for motor trucks is entirely insufficient to pay for the in- 
creased cost of maintenance caused by the use of the trucks on the 
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A road means a highway that can be traveled over with reason- 
able convenience and with reasonable effort by ordinary vehicles. 
Two ruts and a horse track with six inches of mud and large pot- 
holes scattered frequently over its surface do not constitute a road. 

A road to be a road worthy of the name must be constructed ^nd 
maintained so that it will at all times satisfactorily and economically 
bear the traffic which passes over it. 

Good drainage, foundation whenever necessary, and a top sur- 
face always maintained so that it will shed water, are necessary 
prerequisites. If any one of them is missing you do not have a 
good road. Constant maintenance is eternally necessary; drainage 
must be always open, and road surfaces must always be maintained. 
The most economical way to maintain a road is by constant main- 
tenance. 

With modem Massachusetts motor vehicle travel, a newly-built 
macadam road without any bituminous materials having been used 
on it, will easily be destroyed in one month, so far as its surface is 
concerned, and will be damaged so that it will require 15 to 25 cents 
a square yard to put it back into condition so that some bituminous 
material can be used. 

Roads and road surfaces must bear the traffic that goes over them. 
The tables I have printed show conclusively how expensive it is 
if materials are not used and methods are not used with those 
materials, so that the road can withstand the traffic which goee 
over it. 
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I think by a study of the tables and our experience, you can 
gather, knowing the traffic on your road, what will probably be the 
moat economical way to construct or reconstruct your road. 

With a certain volume and weight of traffic, granite block on a 
concrete base will perhaps be the moat economical, especially for 
heavy concentrated loads. Thirty-ton loads on four wheels are 
very common near the docks in Liverpool, where six-inch gratute 
block on a concrete base has worn 18 years. 

In Sguring costa you must figure what the road ha.1 to bear in 
tons or otherwise. Speaking in round numbers, you will find on 
figuring the Enghsb roads and American roads that it costs about 
a cent a vehicle a mile per year to maintain the roads. It would 
not surprise me if the same were true on dirt roads. Dirt roads, of 
course, will not stand very much heavy teaming, no matter if they 
are kept constantly patched. 

This money jou must have and it must be properly expended if 
your original cost of construction ia not to be lost and you are not 
to find yourself saddled with a debt on which you are constantly 
paying interest years after the road has passed away in dust. 

But you must go further than that and figure what are the proper 
methods, proper materials, and the best and most economical sur- 
faces. As I have shown, for merely automobile travel, cars on 
pneumatic tires, you can economically and satisfactorily maintain 
a gravel or macadam road in the summer season by the proper use 
of a good bitumen and constant maintenance and patching. 

You can maintain a water-bound macadam road, if the traffic is 
not too heavy and by too heavy I mean too much teaming, by the 
same methods. 

You can maintain a bituminous macadam road more economically 
than either of the above roads when the traffic in teams or truclffl 
is so heavy that neither of the other roads are economical. With 
heavy concentrated roads that will crush or wear a trap-rock mac- 
adam say at the rate of from one-half-inch to an inch a year, water- 
bound macadam is not economical, either with or without a bitumi- 
nous surface. Bituminous macadam will be much cheaper in the 
end. That is, of course, provided bituminous macadam can with- 
stand the traffic that goes over it. 

With a certain volume of traffic it ia more economical to construct 
a pavement probably on a concrete base or possibly in some plaoea 
a concrete road. 

You will note that the increased cost on many water-bound mac- 
adam roads in England when the motor bus service was put on was 
substantially four cents a mile for every mile that the buses, which 
weighed six tons including their load, went over the road. Propor- 
tionately a small runabout would probably cost about a quarter of 
a cent; a large touring car from one to two cents, and probably a 
heavy horse-drawn vehicle with a three-ton load would cost about 
the same. 



Conatanl mainteQance costs money. Our labor costs are much 
in excess of those in France and England. Our materials probably 
average the same, though in Massachusetts our atone is cheaper than 
the French or English imported Belgium or Welsh granite, which 
is practically a hard trap-rock. 

You will note that all the French roads, even little country roada, 
coet over $100 a mile a year on the average to maintain. You 
will note that even the little country roads in England have cost 
more. You will note that the French engineers practically state 
that they need $770 a mile for many miles of road on their main 
roads to adequately maintain them; that the English county engi- 
neers spent Shoo a mile on the average on their main county roads, 
and that we in Massachusetts are spending $850 a mile. 

These figures, of course, include not only ordinary maintenance 
but resurfacing when say one-half of the original road surface has 
worn off. 

The people must be made to realize that if the original invest- 
ment in roads is not to be lost, adequate provision must be made 
for the maintenance of the roads, and the money secured from 
^jMne source. 
^^LJtemembcr that while 

^^He bone 



The Knighti are dual 
Tbeir swords »re rust 

Their Bouli are with 
The saints we tru*t 

I bonds will be presented on Resurrection Day. 



Mr. SncGa: It was not pertaining to the subject but I just want 
to know what is the benefit to be derived from this expenditure and 
what you get from your streets and what benefit they are in the State 
by reason of having these good roads? I have heard some great 
stories about the tourists leaving money in New England by reason 
of these good roada. 

Mr, SomER: Don't come into our State and think you will get 
away with any of your money. The tourists leave there, according 
to whether they stay at the Touraine in Boston or at Magnolia in 
Gloucester, Mass., or some of the country hotels, $2.60 to $10 a day, 
and they pay for their gasoline and $1.00 to Sl-50 a day for their 
car. Unfortunately we don't get that money for the roads. If 
we did, we would keep good roads ail over the State, We, in New 
England, have got the best summer industry that anybody has got 
in any part of the United States except in some parts of California, 
and we are glad they are all coming up there wearing our roads 
out and leaving us their money. There is a little countrj' town in 
western Massachusetts that had a valuation of $300,000. Our 
towns include the whole township and the town takes care of all 
the roads inade that township and collects both the State and oounty 
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tax as a part of the town tax. It is not a borough inside of a town- 
ship, the roads are not maintained by the county; the county does 
aot collect the tax except through the town. We maintain out 
own State highways. They started ten years ago improving their 
roads in that town. They borrowed the money; they put in at 
least $500 and sometimes $1000 a year and we have matched it under 
the State Aid Law and in the beginning we gave them all we could 
under the State Aid Law and with that money they got 10 miles of 
town highway built of gravel on a foundation where it was neces- 
sary. \V"hen they started the valuation of that town was {300,000. 
A few men who had come into that town increased their valuation 
to nearly $750,000; they have doubled the value of every acre of land 
on the main street and that town is appropriating some years 50 
per cent of its taxes for road improvement because they say if we only 
can improve the roads and so increase the valuation that the schools 
can wait and they will have twice as much money for our schoola 
in five years. We in Massachusetts have had town after town that 
has doubled its valuation within five years after the time the road 
was built. We have just opened up a road over the Mohawk Trail 
between Greenfield and North Adams and when some of the gentle- 
men telegraph and say, " What does it cost to build a macadam road 
per mile?" they'd better ask Brother Mac Donald than myself. 
That road is nothing but a graded dirt road, poor dirt, some of it, 
and it is going to be maintained with a log drag. It is 16 miles long 
over a new location and it has cost us about $350,000 for 16 miles, 
without any improved surface whatever; and it is built in three 
towns where the total valuation of the three towns is less than 
$1,000,000; in other words we spent 33 per cent of all the valuation 
of those three towns to get a through road east and west in the 
northern part of Massachusetts, and there comes where I am wil- 
ling to make a bet; I will make a bet that five years from now the 
valuation of the towns in that neighborhood, or on the line of that 
road, will have increased four times the cost of the road. 

Mr. G, L. Burgess: So you are not burdened with the thought 
of losing money by builiUng these good roads? 

Mb,. Sohier: Our Legislature sometimes has made a special ap- 
propriation directing us to build roads that we think we ouf^bt not 
to build. 

Mb, Bdrgesb: How much does this dirt road cost per mile? 

Mr. Sohier: The cost on one-quarter mile section was at the 
rate of $60,000 a mile for grading. There were 100,000 yards of 
earth that came down during slides last winter. There's 75,000 
yards of rock excavation on one mde of the moimtaia; we did that 
at a cost of $1.50 a yard. 



DiaCUBSION 

Mr. Buroess: Our country is just a level country; we put up 
^^out ft mile a day for about S8 a day. 

. Sobibr: You are very fortunate, sir. 

'■Mh. Swiwdel: We sent an engineer to your State in June 
to inveGtigate Bome Band oil roads there as we called it. There 
is a little place in an adjoining county to ub that has been built 
about a year and a half and it baa got people in that county crazy 
about that class of road, and while we are in a day's ride by auto- 
mobile of where the Indians are living in their native huta and we 
don't get any State aid, neither have we had but very little engineer- 
ing aid in the roads in our State, we are not following the path of 
the calf that ha,s been dead 200 years ago, and wc want to know or 
would like to know if you could tell us anything about that asphalt 
oil sand road; I mean whether the sand is heated, whether the sand 
aod asphalt are heated and mixed and put on the road hot, say, the 
road bed rolled and leveled off and that material put on and rolled 
down three or four inches thick, something like that. Do you know 
anything about the wearing qualities of that kind of road. 

Mb. Sohieb: 1 would be happy to send the gentleman the 
specifications. We built an asphalt oil sand road in 1906. It was 
built by what we call a layer method in a little town on Cape Cod 
where there was nothing but sand, the road surface was hardened 
with loam and clay. I think we had to use loam at that time, 
BO that it would not rut much. On that we spread three-quarters 
of a gallon of hot asphaltic oil, and you can get better grades of 
oil today than we used then if you buy the good grades with an 
aephalt base, and you will have an absolute failure if you buy oil 
with a parafhne base. If you get Mexican oil, California oil or 
Texas oil from the right wells, you will usually get good oil. Three- 
quarters of a gallon of oil was spread per square yard, very roughly. 
That had about an inch to an inch and a quarter of sand put over it 
and another three-quarters of a gallon of oil was spread over that, 
then another inch or an inch and a quarter of sand spread on that, 
and then another one-half of a gallon of oil spread on that, then 
about an inch of sand put over that. That road cost at that point 
SI 700 a mile for a 16>foot road the first year. 

Now the next spring you jumped from hump to hump, you thought 
^ou bad no road and you bad a lot of ruts and holes and it was very 
uneven. It was harrowed with a disc harrow; first broken with a 
cang plow, harrowed and made fine with a disc harrow. If we could 
have used water, we would have secured better results but we did 
not have any watfir. It was shaped back, rolled in and given a 
little more oil on the surface, It stood us 82500 a mile the second 
year and we bad a reasonably satisfactory road for 12 or 15 farm 
Leomx and light buggies a day and the road is on the job now and you 
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would not know it from some of the other roads made by a mixing 
process, but we have been constantly BUing ruts and boles and it 
has cost us about $300 a mile a year to keep that road up. but no more 
than the macadam road right alongside of it and the macadam road 
alortgaide of it is now getting 500 cars a day every pleasant day in the 
summer, and it is taking them and the old oil sand road is carrying 
the eame. 

The road by the mixing method costs usually about $4500 a mile. 
You must get a good quality of oil, you must be sure your sand ia 
dry and hot, about the same temperature as the oil. We are getting 
better results with a hot mixture. We did mix it by hand. We have 
had prices of 30 cents to 40 cents a square yard for the surface not 
including any grading or hardening the subgrade with clay or loam. 
We furnished oil to the contractor. That ia for 4 inches thick and 
16 feet in width, and on those roads we are finding it is rather better 
to give them a surface application of oil the first year because it is 
very bard to get the man who will either rake the mixture smooth 
or put down his shovel so that he does not get a Uttle bit of a ripple. 

The layer method costs $2500 a mile and the mixing method 
about $5000 for the surface. 

The first method takes two years, sometimes three, before you get 
a good road. By the other method you get a good road almost at 
once. You ask how long are they going to last? They are ffiiog to 
last us ten years provided they do not suddenly develop such a heavy 
traffic of heavily loaded t«anis on iron tires that they cut through, 
They have not cut through yet, and we put them right against 
macadam all the way from Boston to Cape Cod, 150 miles, but with 
large automobile traffic, not heavy team traffic, and ft-e are a little 
bit afraid of the auto trucks. We know that one truck a day won't 
hurt the road, or five trucks won't hurt it, because we use trucks 
over it ourselves, but they are rutting it a httle. We hope it is not- 
going to rut much and we hope if we have to do anjihing to it, we 
will fijid that we can roll stone in on hot da>'s and thus strengtheo 
the road and save the top. In the future we can perhaps grade out> 
sands, use a better and harder asphalt to make practically a she&f 
asphalt road without too great an increase in oost. 

Mr. Burgess: The road I mentioned was built in frcmt of a hotel '' 
the man is here in town that had charge of the construction, I don'fl 
remember his name now, but while the road won't get hot enough^ 
to run or puddle in hot weather, it is not perfectly hard, it is th^ 
least bit springy, you can take your knife and out out a pieoe likt 
that and stick it back in and rub your foot over it and in a little 
bit you can't toll where it is. it seems to go back together, Wei 
that road was constructed by burning all the vegetable matter^ 
out of the sand, having nothing but the pure sand and heating 
oil to something like 250 and mixing it hot and putting it OOj 
road and rolling il hot. It was mixed by hand, just a sinaUa 
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but we've got the road craze in our county; we've got sand up there 
that deep. 

1 Mb. Souieb: So have we. 

Mr. Buhgebs: And my Hillsboro County friend is building 
brick roads. We are not able to build brick roads ; I don't know that 
they are much richer than we are, but there's more of them, so I 
don't think we could build brick. The only material we have is a 
reasonably poor class of clay and we are uaiag a great deal of that 
with the sand but it goes all to pieces; it won't stand, and from the 
way that little piece of road looks down there and what our engi- 
neer reports he brought back from Cape Cod about that road up 
there, we have about decided that the sand asphalt road was our 
best road. 

I Mr. Sohibb: Where do you come from? 

P Mr. Burgess: South Florida. 

Mr. Sohier: I think if you have got really a hot climate, if I 
were in your place, I'd use the heavier oils, I would use some of 
the oils that you want to heat to 300 to 350; you can still make 
it mix if you mil heat your sand to the same temperature. 

Representative of tub Standabd Oil Company: The Stand- 
ard Oil Company, of JaekaonviUe, will give him all the information 
he needs. 

■ Mr. Burgesb: The stuff we are using is about 99 per cent pure 
Mpbalt; it is not an oil at all, you c^n out a chunk out of it, and 
throw it around anywhere you please and it won't run; but now, aa 
you see, the granite road wears out, the brick wears out, the steel 
rails on the railroad wear out. If this sand-oil road, this asphalt 
road wears out, why can't we heat some more asphalt, sprinkle 
some sand over it, heat some more asphEdt and sprinkle some more 
sand over it and build up that road and keep it from wearing out? 

L Mr. Sobier; That is just what we are doing. 

^"Mb. Bcrgess: We have great quantities of sand; if we can 
get some plan by which we can build a road out of sand, we are 
fixed. Vk'R don't have to blast up the sand, we can shovel it out, 

Mr. Sohier: You want to use the coarsest, best sand you have 
in the bank, and if you want to do it cheaply, you want to mix it 
by machine, and the next thing I want to say is this, you cannot 
use any specifications and find them correct on join particular sand, 
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we don't know enough yet to know why, but we do know that some 
sands apparently, as far as we can teU. the same, mix very nicely 
and come down with 18 gallons of oil, hot, to the cubic yard of sand; 
we use up to 23 on other Bauds and when you get your road done, 
you want to have your material well mixed so it will pack down and 
won't be mealy. It ought to tamp out so that it compacts. The rule 
for that is as it was with the tar, spread your sand in a heap and rake 
it and if you've got about the right mixture of sand and oil, it will 
continue to crawl for quite a few minutes after you have mixed it 
and it stops right off after you've raked it if you have not got enough, 
also when you tamp it or roll it there should be enough asphalt in the 
mixture to make it consolidate pretty well. 

Mb. Burgess: Let me ask one question: I was at a little town 
nearby where 1 was putting down a small piece of street out of 
this same material and noticed a man that was putting it down; 
be took a little piece of paper and wa-t mixing the sand and oil hot, 
bad it hot before he put it together and still kept it in the same 
pot with a fire under it. and he would take out a little of that sand 
every few minutes and look at it on a piece of paper and I thoi^ht 
from his exanunation that be was trying to get it mixed until the 
grains practically become a part of the sand. It was mealy like; 
then he put it down and when he put it down and packed it a little 
it seemed to go together all right. 

Mr, Sohier: Wliat you need is just about 10 per cent r 
phaltic oil than the voids in the sand as shown by water but we'l 
not been able to use very heavy asphalt. We tried to mix sand a 
asphalt with the result that tt rolled up like a snow ball — I am speak- 
ing of barrel asphalt that melted about 350— and we found that we 
could not use as heavy a material as that and consequently we have 
used the heaviest standard oil, what tbey call B and without very 
much difference since the Standard Oil Company has given us A/en- 
con ml; we had some perfectly punk jobs tiefore they gave us Men- 
can oils. We have used California and Texas oils and got good re- 
sults and no doubt any good asphalt wilt give good results if you 
have the proper sand. 

Mr. Buro&ss: I understand that the asphalt is just 
fill up the void between the sand, and when you get it pacl 
have prsicticaliy got a sand road? 

Mr. Sohier: Sheet asphalt has only about 10 per cent of asfAsH 
in it. The Topeka mix has only about 10 per cent of the bitummous 
material in it as compared to the rest of the malarial as in the sheet 
asphalt and that is about IS gallons to the cubic yard, but it swella 
one-seventh with the heat so that it would make 19) hot. 
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Ma. BcBOBSs: The Bpecifications I thiok we have call for 18 
gallons to a cubic yard of sand. 

Mr. Sobier: I would like to say to any of the other gentlemen 
here that we have some of the beat roads I think that are built 
anywhere, that are built by the same method exactly that I have 
been describing, using hot asphaltic oil with gravel, clean Bandy 
gravel, grading that gravel and they are very much better than the 
sand roads because we think they will take any amount of travel. 
We use a good clean sharp gravel and they have been down 7 years 
and don't ahow a pimple yet. 

A Membbs: Is the sand on the Boston and Cape Cod road 
marine shell sand? 

Mr. Sohier: It has no shell in it; we tried to get a coarse Band 
and not a &nc sand; it is fairly sharp but it really has several sizes 
of aandi we get it out of the bank, don't take it off the beach. We 
have one place where we could take it off the beach but there it is an 
original sand bank which was originally marine sand but has been 
in the bank a great many years now. It is much sharper than the 
Band on the beach. The success of the road depends on the quaUty 
of the sand in my opinion. You should try experiments first and 
so find out if the sand and oil will work and what particular sand 
and particular oil will give the best results. Then use that. 

Representative of Standard Oil Company: If our Florida 
friend will write to Watertown, Florida, they have just put down 
that kind of a road there this summer and he will get information 
that will help him, 

Mr. Sohier: I think there waa some put down by the Lane 
Construction Company a little south of Tampa this year, also. 

Mr. Swindel: That road you put the oil on was clay, hard sur- 
face, it was not sand like we have in Florida. 

Mr. Sohier: It's just the same, sir, if your sand is coarse and 
sharp. All we use the clay or loam for is just enough in the sub-base 
so that when we spray the oil on and when the oil team goes on to 
the road, it won't rut it as deep as it used to rut the sand. Wlien 
we sent an oil team over the old sand roads it took four or five horses 
to drag it with the result that when you looked at the road you 
found a whole lot of oil in the rut and a whole lot in each horse's 
track and got little drop of oil all over the rest of the road. All 
this had to be harrowed and broken up and mixed and rolled back 
to get a road. Now after we have hardened the road we can spray 
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three-quarters of a gallon of oil to the square yard and have it very 
even and I have seen a road with only one coat of oil that stood the 
traflOic for quite a little while very nicely. 

Mr. Swindel: Do you have a heater in your tank to heat the 
oil? 

Mr. Sohier: Sometimes, but we usually heat it to 275 in the 
tank car so it spreads about 250 on the road and we also use a pump 
so that we can get on three or foiir loads a day and in that way save 
quite a lot of money. If you can get good clean sandy gravel so that^ 
you can use inch and a half stone graded down to clean sharp sand, 
you will get a road that I think will wear as well as asphalt pave- 
ments under country traffic. 

A Member: May I ask what is the heaviest steel wire traffia 
that goes over the Cape Cod road? 

Mr. Sohier: The heaviest probably is 3 tons, but there are 
very few of them. The ordinary traffic is the little country traffic 
that farmers and fishermen have around there and most of them 
are smgle horse wagons. If you wiU write me, I will send you the 
traffic on that road, exactly what it is. 

Mr. Swindel: We are going to build a quarter of a mile in 
each commissioner's district in our county,, of this asphalt sand 
road and scatter it in different places over the county so that the 
people of the coupty can see it, and of course it will be built on 
different classes of ground you know and it will be subjected to 
different kinds of traffic and we are going to put in a quarter of a 
mile in each commissicmer's district, just for a test to see how it 
will look. 

Mr. Sohier: Build it 16 or 18 feet wide, otherwise they will 
cut in on it, and crown it one-third of an inch to the foot, only and not 
more — ^three-quarters of an inch to the foot always makes a rut, 
because every one straddles the crown. 

Mr. Swindel: The clay has been put down and it has rutted 
out, knocked into holes. We thought to level that off and put this 
material on top of that. 

Mr. Sohier: I don't think you can mix it with any sand that 
has clay in it, 5 per cent clay in the sand will spoil your mix. 

The Chairman: Are there any more questions that you gentle- 
men would Uke to ask? 
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A Meubeb: I would like to ask Mr. Sohier what kind of asphalt 
he usee with that gravel road, whether it is a penetration or mixing 
method of siirface? 

Mb. Sohier: We have a lot of gravel roads, have had oil sur- 
faces on the gravel for some time and they work well. That gravel 
mixed road is put on hot, an inch and a half, stone in the gravel 
about 50 per cent stone down to a 100 mesh sand, and in one case 
where we were using broken stone on the bottom, we used the stone 
dust and considered it rather better than the sand, but we had to 
go up as high as 23 gallons of oil in one pit and 20 gallons in the 
other to get exactly the same mixture, and we use mostly a heavy 
grade of California oil, also some Texas, some Aztec, some Monte- 
zuma and some Standard oil right alongside, but just in short sec- 
tions to see whether they were or were not what they were sold to 
be. Some are not. By and by we will tell you. 

E A Member: Did those oils show any percentage of paraffine? 

Mr. Sokier: No sir. Our specifications do not allow any 
paraffine, but I do think there is quite a difference in oils of the 
same specific gravity, in the way in which they will last without 
crawling at the end of three or four years. I think the cut-back, 
taking the top and bottom and getting the asphalt, is less likely 
to crawl than an oil that is refined down to a certain point, leaving 
the various oils in between the top and the bottom, but I think the 
thing we all know the least about, despite aoj-thing the Standard 
oil people or any other oil people will tell you, or anybody else, is 
bitumen, and if you get bitumen that will stick to your finger and 
put a pencil in it and can't take it off without cutting off the wood, 
you are getting a pretty good bitumen; and if you can wipe it off 
with a paper, you can bet your bottom dollar it is a lubricant and 
Dot good for road purposes. If it is long and stringy it is good; 
if it will stick to your finger or a pencil it is good, and if it won't stick 
it is not worth a cent. 

|, The Chairman: Are there any more questions? We have 
spent a very profitable afternoon and I want to say that I am very 
grateful to you for the interest you have shown. I hope that you 
will all be here promptly at 10 o'clock tomorrow morning. 
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The Cbairman: Gentlemen, the meeting will please coioe to 
order. I have here a notice to be published, that State and Fed- 
eral highway officials and ex-ofEcial9 will meet at 3 p.m. ia the 
movit^ picture room. This does not apply to other than State and 
Federal officials. We have some telegrams that the Secretary wffl 
read. 

The Secretary: I have here a telegram addressed to the Sec- 
retary ot the Road Congress which reads as follows: "The United 
Daughters of the Confederacy, 100,000 strong with chapters in Sf 
States of the Union, ask that the Great Highway to be projected 
through the South from Richmond to Santiago be named The 
Jefferson-Davis Highway, in which case they pledge their suppon 
to the same. — Mrs. Walter D. Lamar." 

We have also another telegram reading as follows: R^ret exceed- 
ingly unexpected business arrangements prevented my being in 
Atlanta this week," Mr. Paul D. Sargent, State Highway Engineer 
of Maine. I want also to announce that the amiual meeting of 
the American Highway Association for the election of officers and 
for the transaction of such other business as may properly come 
before it, will be held in this room tonight at 8 o'clock. 

The Chairman: The first thing on the program is an addren 
by Mr. C. J. Bennett, State Highway Commissioner of Com 
on System in Road Management. 



SYSTEM IN ROAD MANAGEMEnT 

Chahles J. Bennett 
Highway Commistioner of Connedicut 
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In consideration of a topic of this character, it must be realized that 
there are certaui principles to be applied in organizing or systemationg 
a highway department, which can be applied generally to the problem 
wherever a department of this character is to be formed. Further 
than that, we cannot go. The particular methods of accounting, the 
minutiae, the forms, types of books, methods of reporting and record- 
ing reports are in everj- instance a peculiar problem to be 9oh*ed 
lo^ty and in the manner best fitted to give a solution of the peculiar 
difficulties which arise on account of position and magnitude of the 
department geographically or financially. 

Havmg in mind, therefore, that the detailed phases of the problem 
are local, there will be no endeavor in this paper to outline an ideal 
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system of accounting, reports and records fur a bigLway department, 
for Buch a syatem would apply probably only to that particular de- 
partment with which the writer i8 more nearly familiar. There will 
be, however, an attempt made to show in a general way, what, in 
the estimation of the writer, are the broad principles which can be 
applied to systematic management of a highway department, whether 
it be town, city or state. 

In tbe first place, it is necessary to realize that there are two results 
to be secured: 

First, the proper and economical spending of a certain amount of 
money in the way best fitted to serve the general public, and 

Second, the presentation of the method of spending this money to 
the public, so that it may be thoroughly informed as to how its money 
has been apportioned and what re^iults have been reached. Such a 
record or report made to the public should be in simple language so 
that the most uniaformed may understand the results desired and the 
ends achieved. 

In connection with the first proposition, i.e., the spending of 
money to get the best results. The first requbite in organizing a 
aystem of this kind is the record or system of bookkeeping which 
should show at all times, the condition of the accounts and keep a 
check on the expenditures made for specific purposes. Such a sys- 
tem should be simple and familiar to all the employees of the depart- 
ment and should show graphically, at a glance, the amount of the 
appropriations made for specific purposes and a summary of the defin- 
ite projects on which this money should be expended with the total 
weekly or monthly expenditures for the purposes defined. This 
information should be available to all the employees and should be 
ao plain as to make it possible for a change in the personnel of the 
office force without a consequent confusion arising from a compli- 
cated and abstruse system of accounts. 

In connection with this system of bookkeeping and system of 
reports of work necessary, the orders for the work to be done should 
be immediately compiled and entered in the books so that the dis- 
bursements may be kept up to date. There should be no possibility 
of verbal orders which would call for expenditures of money without 
an accompanying written report and order, which should be entered 
at once in the ledger. This system of accounts should provide also 
for a periodic statement of the financial condition of the department, 
which statement or balance should show not only the cash available, 
but also the actual amount available after all the liabilities, bills and 
debts of the department were paid. 

Having formulated such a system of accounting, a force of em- 
ployees should be organized in such a manner that the system of 
accounts may be followed and in such a way also that the general 
idea of spending the money economically and well be firmly estab- 
lished. 

The first idea which should be apphed in the organization of a 



I 

I 

I 



382 AMBRICAN ROAD CONORESS ^^^^^^" 

highway department is Ihe militarj'' system, ihat is, the depart- 
ment should be subdivided so that each part might have certam 
duties with a definite amount of money to spend. Each subdi- 
vision should report directly to the superior officer lind through 
this superior officer to the military head. The organization should 
be such that uo orders should be passed around a subordinate, 
but should rather go through u subordinate. It is quite neceassry 
in dealing with a force of any magnitude that the rank and file should 
know the purpose of the organization and the wishes of the chief. 
In other words, the department should be imbued with the spirit 
and aims of the man at the head, for in this wayeach man will work, 
so far as is possible, along the same lines and the results gained will 
be more nearly uniform and standard. 

An elTort should be made to build up patriotii<m m the department, 
which should work for the betterment of the road system rather than 
for the personal benefit of the employees or of the pohtical party 
which is responsible for the appointment of members of the depart' 
ment. A modified civil service s>-stem is a good thing, in that it- 
makes the men more sure of their positions than under a political 
system. Such a civil service should, however, provide for the re- 
moval of employees by the head of the department without applying 
to any outside body, such as a State or Municipal Civil Service Com- 
mission. The whole idea of such a department and the oi^anization 
of the force, should be to secure the right men for the right places and 
keep them there while they give good service. There is nothinif 
which can disoi^anize a department so much as the right of an em- 
ployee to apply to some outside body which has no knowledge of 
conditions and which can only judge of a man's ability or his right 
to hold a position, by an examination on his technical knowledge or 
by a brief hearing. The measure of a man's value is in the results 
he gains in actual service and knowledge of a man's ability can only 
be secured by the record of bis achievements from day to day. 

In the organization of a force, a chart should be prepared showing 
the connection between employees, showing to whom an employee 
should report and stating distinctly what his duties shall be. The 
beat results are to be gained by delegating authority to a man and plac- 
ing confidence in him, having m mind the theory that men ore by 
nature honest and will endeavor to do right and gain good rcsulta if 
pven the opportunity. Allowance should be made for honest mi^ 
takes and a careful record kept of such mistakes so that a man may 
realize, when removed, that the reasons for his removal are soimd and 
based on results showing his lack of ability. 

In selecting employees to deal with the public, men should be sought 
who are tactful, intelligent and polite in their mtercourse with people. 
The employee should be mstructed that at all times it is nec«i^iy 
for him to be fair and reasonable and to keep his temper. A publJe 
employee is a servant of the public and in his dealings with ettuetu. 
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ebould realize this fact, but he should also be firm and not afraid 
to refuse an unreasonable request. 

Given then a system of accounting in the organization, the mem- 
bers of this organization must bear in mind that if they are kept in- 
formed as to the purpose of the department in which they work, 
they should on their part, keep their superiors well informed of their 
own movements, the amount of work done and the character and cost 
thereof. In other words, a method of reporting work should be es- 
tablished and kept which should give plainly and simply, all the neceei- 
Bary information as to the actual physical operations carried on by 
the employees. The local situation will govern the extent and fre- 
quency of auch reports but they should show primarily and in a clear 
way, the work which the employee is trying to do, the probable cost 
of the work to be done before it is started, and from time to time the 
actual coat; including remarksastotheeuccessor failure of any partic- 
ular experiment. There should not be an endeavor to make compli- 
cated reports which should show minutiae to the point of the ludicrous, 
for a system of reporting which becomes so complicated that it is not 
simple of understanding, fails utterly in its purpose. 

The recording of reports in cormection with the accounting system 
should be made in such a manner that through these records the out- 
sider, either layman or professional, may secure information as to 
the comparative cost of certain classes of work, the success or failure 
of certain types of roads and the financial value of expenditures for 
certain specific purposes. For instance, it might be possible to 
demonstrate in a certain instance, by a system of records that a larger 
first cost of construction would be ver>' much more economical even- 
tually than a small &rst cost with a corresponding large charge for 
maintenance in future yearn. The system of records should, there- 
fore, show the ultimate result from an expenditure, which ultimate 
result should be gained from records made over a long term. 

The above discussion has covered mainly the first principle, which 
was stated, namely, the endeavor to get good work with the money 
appropriated. 

A road department has, however, the duty of presenting its opera- 
tions to the public eye, not only as results on the roads themselves, 
but in the success or failure of the department as a financial proposi- 
tion. This presentation must be made m the form of a periodical 
report to some superior body, as the mayor of a city or the legisla- 
ture of a State. The writer finds, in perusing many of the reports 
made, that there is an entire lack of system in presenting the informa- 
tion, and no effort made to make the report clear. Most reports 
are made in such a manner that an expert accountant would be 
needed to find out results gained and even then, these results would be 
of little value. The spirit shown most in reports is that they claim 
general excellence for the department and try to justify its continu- 
ance. Certainly there are some failures made by roadbuilders, which 



I 



I 

I 



AUSBlCAJf ROAD CONQBBBB 

should be reported for the good of the work. Reasons for failuie 
should be stated, whether the failures be financial or physical 

It is quite possible and necessary to make an annual report which 
is readable and intereathig to the layman. The text portion of sudi 
a report should be written in plain English without technical lemii 
and with general results stated broadly and succinctly, Tabulatioi 
of records should be made as simply as possible and the cost per lUUt 
should give, not only definite figures, but should state furthermore, jiut 
what details were included in the units of work done. For instADce, ia 
one locality maintenance of roads does not include the oiling of the 
surface, while m other reports, this oiling is included, which, of course, 
makes it impossible to compare the two costs, and for this reason, 
and many others, as stated above, the reports should show definitely 
what details are included under each heading, and the cost toight be 
analyzed accordingly. 

The above is designed to open up a genera! discusslcm on the value 
of system in road management. 

The writer wishes to make clear again that there is no question in 
his mind that the system should be simple and operative rather than 
complicated and unwieldly. The simpler the method of bookkeeping, 
organization, reporting and recording, the more successful will be 
the results in spending the money economically and well and the more 
successful will be the opportunity of the official at the head to present 
his information so that it will be of benefit first, to the general public, 
and, second, to the profession of which he is a member. 

The Chairman: Mr. Paul D. Sargent was to have opened 
the discussion on this paper, but as he is absent, the subJMt is ~ 

for general discussion. 

Mb. T. Hoqh Booruan (of New York) : I trust that all oS " 
meetings will have some practical result. I believe in work and 
not too much wind. There is one most important feature in Mr. 
Bennett's address which every man here and every association con- 
nected with us should endeavor to have carried out and that is the 
most necessary method of conducting the business of the Highway 
Bureaus, of positively discharging any employee who is not worthy 
of filling his position. I go back to the time of our worthy ch^- 
man's predecessor, General Newman. When he came to New York 
we were inflicted, as another gentleman of the corps. General Ben- 
ham, was inflicted, with these awful civil service employees. General 
Beoham threw up his job because he had such a lot of utterly indif- 
ferent, inefficient men whom he had to employ. Now we should 
in every way endeavor to get ordinances or laws that the adminis- 
tration of the Bureau of Highways should be po»tively in the hands 
of one chief without any recourse whatever. Any man decided by 
that chief to be inefficient should be instantly discharged. You had 
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1 recently in Philadelphia, in regard to licensing of engineers, 
I bring forward that statement, but while we believe to a certain 
cottent in civil service, we auSer more tiom it than from any other 
Bouroft. 

Mr. King (of Memphis, Tenn.): Thia is a part of the program, 
gentlemen, that I am very much interested in. We have in Shelby 
County, Tennessee, a commission foi-m of government, as well as 
that form for the city, and I happen to be connected with the county 
government as chairman of that commission. We had some old 
method of conducting the public funds and it took us quite a good 
while to get rid of that system and I find, as an economic proposition 
that there is nothing so very advantageous to the management of 
your public funds and bridge building and road building as a public 
system of accounting, as well as a perfect system of purchasing. 
Everybody had been purchasing, even down to the lowest man in 
the employ of the county, whatever he needed, but that is not so 
now. One man who was handed down to me for pohtical reasons, 
when I said to him — at the head of the bridge department — " You 
must come through my oflice for everything you want," got mad and 
said, "I have lived in this city all my life and in this county, and I 
never had to get an order for anything in my life; my word has 
always been taken." I said to him, "You can either adopt this 
Bj'stem or quit." The result is that in the bridge department we 
a&ve saved 47 per cent in one year's time by having a perfect aj^- 
tem for purchasing. We have a road department and on my desk 
every morning there is a card from the foreman of every bridge 
crew, a card from the foreman of every dirt road crew, a card from 
the foreman of every turnpike crew, stating exactly what work was 
done the day before. For instance, if it is a bridge crew, they 
state exactly the bridge that was being repaired or rebuilt, where 
the lumber came from, how much old lumber was used and how 
much was thrown away, and from the dirt road department, how 
many miles of road work the day before, or fractional parts of a 
mile, were constructed, how many men employed and how many 
mules were in commission and how many out of commission, and 
from the turnpike department, the same way; so on my desk every 
morning I have a report from every man and at the end of the month 
I can tell whether one man in the dirt road department is costing 
me more than for other crews of like character and like equipment; 
I can tell the same way in the bridge department what it costs per 
foot or per hundred feet to work that lumber; so then it is an abso- 
lute a>'stem and that sj'stem is reducing the cost of repairing and 
building in that county from 25 per cent to 47 per cent. So gentle- 
men, there is not anything that so concerns us and the taxpayers 
of this countrj', there is not anj'thiuE so pleasing to the taxpayers 
a« the very question that the gentleman has been discussing and I 
think we need to study it and get a system all over this country 
> workable and plain, that the people may understand. 
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Mr. J. \V, Babnett: The gentleman baa just outlined in a 
very clear and interesting manner his method of record keeping, 
cost keeping; he stated that before any supplies could be purchased 
that orders would have to be issued. I would like very much to 
have him explain to us his method of purchasing supplies, whether 
through a purchasing agent or whether it ia done through the chair- 
man of the commission; that to me is a very interesting point. 

Mil. Kinq: I do the purcba.sing myself, as chairman <rf that 
commission. Every dollar's worth of goods of the county, amount- 
ing to $7000 or $8000 a year, I purch^ myself. 

Mr. E. p. Bala (of Atlanta, Ga.): Order is the first law of 
nature. God in making the world had a plan. Everything must 
have its plan to reach perfection. In road building as in everything 
else, there must be system. If you want a road, the first question 
is, is it a public utility? Is there traffic enough to justify that toidl 
How is it to be built between two points, and you must get a doctor. 
An engineer is a doctor of highway roads. You must employ a 
competent engineer. He must go over the road carefully in a pre- 
liminary survey. If I was going to build a railroad or a highway 
from Atlanta to Macon I would want to know the difference of 
elevation between those two po'mts; I don't want to crawl up higher 
than Atlanta a dozen times. In going from Atlanta to Macon 
I want to go by a uniform don'n grade because Macon is lower than 
Atlanta. The location of a road is an important con^deration; 
you don't want to sacrifice grade to curvature or curvature to grade, 
but you want to find out which way the main traffic will go when 
this road is built, and want to build with reference to grades, and the 
way the traffic is moving. You want to put as few curves as possible 
and get as near an airline as possible and put no heavy grades upon 
this road. If you put curves, pursue the same policy the railrtwda 
do, make circle curves going from a tangent to an easy curve or a 
little higher, and then to the body of the curve, and all in the same 
way. Another thing, you want to prepare to procure the right of 
way before you strike a lick in excavation, you want to be sure that 
you get a wide enough right of way for all the purposes that road will 
be put to, put it a little wider than the present necessities call for, 
^ve it ample room, and whenever you strike a curve you should 
have the right of the property from each end of the curve and clear 
that right of all trees to give access to sight; put no dead ineo's 
curves on it. Then again, after your location is made, be sure you 
get an engineer that is capable of carrying out the instructions ob 
this road, give him some limit, give him the idea of thought; doo't 
grind him down by conventionalities. I was once called upon to 
locate a line from Chicago Junction to Chicago. My inatructioDS 
were the simplest ever had — "as near an airline as possible, pay oo 
attention to towns, we are building it for a freight line." Tbose 
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were Bimple instructions. The engineer was on his mettle and we 
got 271 miles out of 269, all roads crossing either under or above, 
for safety. It's the same way with our roads here; when you hit 
a railroad, if possible, go under or go above. Then the next ques- 
tion in road building is the surface; get a good croEs section and 
maintaii) it, and if your traffic is very heavy, put on the best ma- 
teriel you can find, using economy; and again you want to keep 
that surface up to its original character. If a sharp tired wagon 
goes over it and cuts it, you want to be there the next moment 
and repair it. If it makes a hole, the next wagon that comes along 
hammers it deeper and so on; heavy traffic comes along and makes 
a terrible hole, one that is dangerous to the public. Then again 
you want to have system in everything, system in keeping accounts, 
9>-Btem and a head to every department. Tiiia thing of every man 
b^ng a head is all wrong; there must be one head. A man that 
cannot do his duty under any circumstances does not deserve the 
poution that he holds. 

The Chairuan: I received this notice: 

The following resolutions were unanimously adopted by the 
Georgia Women's Suffrage League, Mrs. Francis Smith Whitedde, 
President, at their meeting Wednesday afternoon: 

fUiohtd, That the Georgia Women's 8uffrsp;e League beartil}' endorsei 
Iho movement of the American Highway Aaaociation (or good roatle in Georgia 
anil that the League stands ready to co6perate with the movement in all tbeir 
undertakings. 

Next on the program list is a paper on "Street Construction and 
Maintenance," by Henry W. Durham, Chief Engineer of Highways, 
Manhattan, New York. 

SOME PROBLEMS OF STREET CONSTRUCTION AND 
MAINTENAMCE AT HOME AND ABROAD. 

Henrv Welles Durham 
Cbi^ Enginter of Highways, Manhattan, New York City 

Wlien recently the invitation was received by me to discuss the 
subject of street construction and maintenance, it seemed like 
asking for the writing of a cyclopoedia in two weeks. Most books 
bearing this title are at best merely superficial and all that can 
* ftsaid in a few minutes, ie to touch on a few points which may have 
ing interest to those, who like the speaker find the attempt to 
sfy pubUc demands, always hampered by a general public igno- 

^ Beevenamoog those considered well informed, as to what is the best 

or the standard practice in other communities than their own, as well 
'•^ to why many conditions alwut which complaint is made, cannot be 
■iiimBdiately changed. 
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It must be recogiuzed that the problems of our lai^est dty as & 
whole, are not always those of others of a leaser siie, but usually 
some of its subdivisions can be found to parolli;) almost any other 
municipality, the Metropolitan District having grown by the con- 
solidation of former distinct units varying from villages to large 
cities, many of which still continue their individual characters. 

Any tendency on the part of the speaker attributable to the 
alleged insularity of New York, may possibly have been modified by 
beginning hie paving career as engineer of our oldest American city, 
Panama, and by a course of investigation of municipal paving con- 
ditions, both in European cities and in those of our country. 

Some years since, in a report made by a citizens' committee on 
New York pavements, expression was given to a popular idea which 
still prevails that the pavements of the City of New York are, 
and probably always have been, very inferior to those of Srst-claaB 
cities of the old world. As the facilitation of public communicar 
tion by its highways gives as good a measure as is possibb of the 
prosperity of a community, a short statement of some European and 
American street problems and the methods of solution emploj'ed, 
will be of more interest than purely local statistics, even though 
now progress in the cities of the former continent, may be temporarily 
interrupted; because the duration of that interruption and its ulti- 
mate result may, to a great extent, depend on the degree of per- 
fection attained in highway communication in the various countries 
involved. 

The work of pavement maintenance abroad, has been lai^y 
dropped for the present as is witnessed by a recent communication 
from the director of the French Mission of Engineers to the United 
States of America, now in Paris, who writes me regarding hb ina- 
bility to furnish certain data which had previously been requested, 
due to the fact that he "is becoming more and more busy in quite 
different lines." This censored bulletin seems to indicate that the 
famous corps of Engineers of Bridges and Highways is not at present 
occupied with its ordinary civilian problems. 

The statement may be axiomatic, but it still seems to require 
reassertion that though road construction and maintenance nave 
been from the earUest times to the present of primary importance 
to all countries that have attained important rank, they have radi- 
cally altered in conditions in the past quarter century due princi- 
pally to two causes: the first of which is the motor vehicle; and the 
second (in so far as relates to the problem of municipalities) the 
increasing importance of utilizing the space immediately beneath 
the surface of the streets for public utilities. These are required 
to an extent increasing as rapidly as the density of population in 
working, trade and residence centers, which involve a demand for 
the distribution of power as well as for means of communication 
and transportation requiring large installations of lines for telegraph, 
telephone, water supply, gas, sewers and rapid transit railroads. 
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^^between built-up rows of houses and the adjacent communicatmg 
spaces between outlying buildings, and were gradually, after many 
centuries, elaborated by the separation of pedestrians from vehicular 
traffic. Up to the middle of the past century a pavemeot, consist- 
ing of stone blocks laid directly on the ground surface of the street, 
was considered satisfactory in all cities of Europe and in the older 
cities of this country. At the present time such a surface is used in 
a great part of the streets in every important European city. 

An essential difference between our cities and those of Europe lies 
in the fact that, due to our broad growth, our streets are to a very 
large extent on regraded ground, whereas iu many of the older cities 
of Europe the streets have occupied their present location for hun- 
dreds of years, have been only to a shght extent excavated and re- 
filled, and furnish a durable unyielding foundation for the paved 
surface. It is safe to say that not 10 per cent of the area of streets 
of the great cities of Europe are paved on a concrete foundation, 
a notable case in point being the city of Hamburg where some of the 
finest stone pavements iu the world, having flat heads and close 
fitting joints, are laid directly on a sand foundation, and Paris, which 
has T^ith of its stone streets on concrete. But whereas most European 
streets of whatever type have a permanent surface suitable to the 
existing conditions, those in our cities not yet provided with a con- 
crete base are largely of a temporary and unsatisfactory nature, await- 
ing permanent improvement. 

For new pavements in important thoroughfares concrete foun- 
dations are regarded as essential by engineers on both sides of the 
ocean. As to the requisite thickness and proportioning of the 
concrete there are as many practices followed as there are cities. 
The minimum thickness abroad, and a figure which corresponds to 
that of many of our important towns, is 4 inches. This, up to July 
of this year, was regarded as adequate in Brussels for the traffic 
previously contemplated. Probably the average abroad is about 6 
inches. Berlin and Paris have foundations running from 6 to 8 inches 
as do Liverpool and Birmingham, while London goes to a maximum 
of 12 inches on its main streets founded on an alluvial soil. 

Its composition in different places varies between wide limits. 
A cheap and easy form of criticism occasionally indulged in by 
those well enough informed to know better, is to direct public com- 
plaint against some specified case of foundation concrete work in 
New York, often based on the authority of some eminent engineer 
(name not given) who observed the work on his way through the 
street and stated that the amount of cement employed was inade- 
quate and the materials not properly mixed to produce a durable 
foundation. On such criticisms argument has been based that the 
proportioning of such concrete in Manhattan at the ratio of one of 
cement to three of saod and six of stone or gravel does not produce a 
strong enough mixture. 
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For purposes of comparison the following table shows some of the 
varying proportions abroad; 

CHifM Finr A«lT<#ati Coaiu Aacntttt 

London: 

City and WeBtminBter 1 ....... 6 Thames bftllut — unBcreened 

river gr&Tel 

Lewisham 1 7 Tbamea bikUut — unscreened 

river gravel 

Battersea 1 3 sand 5 clean gravel 

Liverpool 1 6 crushed slag 3 broken stone, 3-inch gauge 

Paris 1 31 pand 7i stone or gravel 

Berlin and Charlotten- 

burg 1 8 fine gravel and sand 

Hamburg I 7 unscTooned river gravel 

Vienna 1 3 sand 5 gravel 

First quality cement is the same on both sides of the ocean, but 
it should be noted that, except in the best work, in the contineutai 
cities the contractor is usually permitted to use on streets of second- 
ary importance a slag cement of inferior grade and in some cases a 
lime mortar, so that the concrete would be of much less strength than 
the proportions indicate. It is frequently constructed of bank 
gravel, no separate measurement of sand and gravel being made, 
but the proportion of cement added to the run of the bank. Often 
the old macadam road material is used, when a street is repaved with 
an impervious surface, to furnish the material for concrete, it being 
screened at the side and mixed with cement and sand. 

Work of concrete muting is done almost entirely by hand, al- 
though machinery has been introduced in Germany to a small extent. 
The subfoundation is rough graded with about the same accuracy 

firevalent in New York, but it is more usual to finish the concrete sur- 
ace smooth. It is commonly laid between forms set transversely 
to the axis of the street at intervals of about 15 feet, materials being 
turned over on a mixing board between these forms directly into 
place. Final finish to the surface is then obtained by drawing a 
straight-edge across the width of the street, the concrete being laid 
mixed wet enough so that finer material flushes to the surface and 
produces a fairly smooth finish under the straight-edge. Where this 
method is not followed, the forms are placed lonptudinally and a 
finish obtained by drawing along them a template formed to the 
proper transverse section. Where wood pavement is to be laid. 
particular attention is (pven to obtMning an accurate smooth surface 
and a certain amount of hand-smoothing is sometimes empto)*ed; 
but it wa." noted in London and in other cities that by employing 
the method of accurately setting transverse strips to the surface 
grade on narrow widths of concrete and then drawing a Htreight- 
edge or a screed along on these adjacent strips, between which the 
work of mixing and placing was being carried on, n sufficiently 
smooth surface' was obtained «-ith very little subsequent plastering. 
For asphalt and granite it is not attempted to obtain such smooth 
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results, but usually a more accurate surface resulta on all classes 
work than with us, thougb it is at the sacrifice of speed. The , 
of the concrete is not superior to that now being produced in this 
country. 

In summary it may be said that Europe presents to us no solution 
of the pavement foundation problem different from or better than 
Those known in this country, and that there is substantial accord in 
nil important cities about the present-day necessity of concrete 
foundations for durable pavements. 

A most difficult problem confronting the highway engineer today 
in city work is to make a correct decision as to a suitable form of 
wearing surface to be adopted, one that shall if possible combine the 
ver>- contradictory qualities demanded by the different interests 
involved. Horsedrawn trucking interests, which are still with us 
to ft great extent, desire a surface which shall furnish a good foot- 
bold for animals in addition to giving good traction for wheels; the 
occupiantt* of adjacent buildings desire absence of noise and cleanll- 
nesB; while the necessities for access to subsurface structures require 
the ponibilities of frequent opening and easy restoration to a con- 
dition substantially as good as the original; further, the taxpayer 
demands a form of constructjon that shall combine a nunimum of 
original post and subsequent maintenance with a maximum of dura- 
liility; and the general critic calls for the discovery of some hitherto 
unknown perfect type and refers us to the great cities of Europe in 
Uiich, as he knows from personal observation durii^ the few hours 
(■ i-pcnt in each and on the few blocks which he visited, the pave- 
iitents are perfect, rt'poirs never required, openings made during the 
iiigbt and restored before morning— all at practically no expense 
to the taxpayer. 

Investigation does not bear out these claims, nor unfortunately 
does it discover the desired solution. The municipal highway en- 
gineer everywhere abroad, as in this country, is trying to satisfy the 
aine conditions with the same limited success. The best to be s^d 
is that general experience has reduced to a very few classes the num- 
ber of desirable wearing surfaces for city streets, and the selection of 
the most suitable for each particiilar case is usually arrived at by a 
process of elimination, taking the one that presente the fewest draw- 

The original street pavement, and that which is used over more 
than half the area of all city streets in Europe at the present time, 
is some clflM of stone block, ranging in quality from the rough cobble- 
vtooe pavamout which has been g^ierally discarded in our cities 
but which is still very prevalent abroad, through various grades of 
Equ&red block to one laid with band-dressed blocks with joints of less 
than \ inch and heads absolutely plain, found to a very limited ex- 
tent in such cities as London, Liverpool and Birmingham and cost- 
ing from .$.1 to SIO per square yard. 

The most, frequently used (>!» at l he present time in the dtiae of 
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quality ^^H 
in this ■ 



I 
I 



342 



AUERIL-AJ4 itUAD CONQHEBS 



I 



Central Europe is that known as the Belgian block from its prev- 
alence in that country — a type superseded with us; but when laid 
with the greater care usually found abroad and on streets little sub- 
ject to excavation, quite satisfactory though noisy. These blocks 
are generally laid without foundation, with joints not exceeding 
one inch in width and a surface much smoother than tbat of our 
poorer type of similarly paved streets. 

Another variation of this class ia tlie type of large slab block 
pavement employed in Italy and, to some extent, in Austria, composed 
of stones measuring sometimes ss much as 18x24 inches on the 
top with a depth of about 6 inches, laid with close-fitting joints 
and combining wearing surface with foundations. Such pa^-e- 
ments, while extremely slippery even when the upper surface of the 
block is grooved, seem to give entire satisfaction in the cities where 
they exist. The material employed for the block is, as with us, either 
a trap rock or a granite presenting varying degrees of hardness in 
accordance with the material available for the locality in question. 
Only in exceptional cases is there any attempt made to cla«»fy the 
stone according to hardness for use on grades of various steepness. 

The latest improvement in stone paved streets, and one occurring 
simultaneously on both sides of the ocean, is the reduction of the 
depth of the blocks over a concrete foundation to a dimension not 
exceeding 5 or 6 inches, and the use of accurately cut square-fitting 
stones laid over the foundation in a cushion of minimum thickness 
in virtual contact, so that when the joints are solidly filled with either 
a cement grout or some bituminous material they shall present no 
edges to wear round and produce an irregular noisy surface under 
traffic. 

In most European city streets where none of the above kinds of 
stone pavement prevail, some form of macadam or Telford roadway 
is used, either the old water-bound surface or, in the more modern 
construction, with the addition of a bituminous filler. 

Finally, on a limited proportion of the better class streets, and 
these are in the area commonly seen by the tourist, there are found 
the quiet and smooth surfaceH — sheet rock asphalt and, to a lesBsr 
extent, soft or hard wood block. 

Making a comparison with those of our American cities which have 
devoted much attention to modern repaving in recent years, it would 
seem as if the above classification should be reversed both as to 
quantity and quality; but it is based on accurate figures for the 
leading countries of Europe. A tabulation of the relative quanti- 
ties of different classes of pavement in the Erst seventy-six cities of 
Germany shows this to be the case. The list includes all cities bav- 
ing a population of 50,000 and upward or an aggregate of more than 
15,000,000, which ia nearly one-foiu-th of the entire country. Thev 
have a total area of paved carriageway of approximately 110,0" 
square yards divided as follows: 
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Stone block, alt olnates 80,000,000 

Macadam, Uiford, grkvel orMrtb 35,000,000 

Asphalt , 9.000.000 

8l«g block 2,000.000 

Woodblock 1,000.000 

Sm»ll cube stone 2.000,000 

MUoellaneoUB 2,000,000 

■ Total 111,000,000 

That is, more than 50 per cent is stone block and 86 per cent 
either stone block, some form of crushed stone or dirt, leaving 14 
per cent to divide among all other types. Of this remainder nearly 
two-thirds are sheet asphalt, and all other kinds occur in only rela- 
tively small quantifies. These figures are from the official report 
of 1912 and consequently subject to slight revision, but show sub- 
stantially the relative importance attached on the continent of 
Europe to the various classes of pavement surface. A statement 
of these facts does not in any way detract from a recognition of the 
large extent of elsewhere unequalled wood surfaced slreeta in London, 
nor of the very fine asphalt pavements in the newer parts of Berlin and 
on the boulevards of Paris and Vienna. Citizens of none of our lead- 
ing American cities would be contented to have in a residential street 
macadam and atone block, to the extent to which they prevail abroad; 
and, consequently, lessons drawn from foreign practice are value- 
less to us in thb respect, while we have ah^eady learned to construct 
stone and asphalt pavements of a quality equal to their best. 

The selection of the types of pavement to be adopted in a great 
city, while limited in a large degree to the three classes referred to, 
can not be laid down in any set of rules whose observation will lead 
to the satisfaction of any community. Local climatic conditions, 
economically available sources of supply, as well as the relation to 
each other of the different localities for commerce, manufacture and 
residence and, finally, the financial resources of each city must all 
exercise too great an influence to make the practice of one valuable 
as more than a general example for another. 

With regard to noise, more attention is paid to this question in 
city streets than previously, and the old type of wide joint stone 
pavement has been completely ruled out. On our modem granite 
streets such noise has been veiy measurably reduced. Motor ve- 
liicles are as quiet on them as on asphalt or wood, but there is inevi- 
'tsbly a certam amount of rumbling from steel tires and horses' hoofs, 
And if the most noiseless surface is desu^d wood must be adopted. 
Jn view of its greater life, however, and consequent ultimate economy, 
»t8 lessened slipperiness and almost equal ease for maintaining in a 
«=lean condition, the lessened amount of rep^s required and the 
f Act that it is the only surface in which street openings can be re- 
1 to a condition equal to the original, modem smooth-dressed 
6-fitting granite pavement on a concrete foundation, its joints 
i with bituminous material, has been decided to be most sails- 
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factory for those streets id the borough of Manhattan having the 
heaviest traffic where the general city noises from surface and e\if- 
vated railroads and the othei sources of disturbance of a city render 
any condition attributable to variationa in the type of pavement 
negligible. 

For a fairly heavy and dense traffic in wide street subject to infre- 
quent cuts and having a level surface or only moderate g;rade, there 
is no question but wood pavements can be laid that are eminently 
satisfactory. They require the most careful attention for main- 
tenance and perhaps vary in quality between greater extremes than 
any other type. Nothing finer in the world in pavement surface 
exists than can be seen in London on the Mall from the Admiralty 
Arch to Buckingham Palace, a street that is subject to a fairly dense 
pleasure traffic, or on Whitehall, the Strand, Piccadilly, or many 
other of the adjacent streets in the heart of Westminster. On the 
other hand, some of the worst wood surfaces encountered in any 
city can be found within two or three miles of those just referred to, 
illustrating very clearly the absolute necessity of constant attention 
for maintenance and the selection of the best class of wood and 
workmanship for this type of construction. 

For the combination of economy, cleanliness, absence from much 
noise and satisfactory surface for the general city traffic in the 
residence district, nothing has been developed better than the modem 
asphalt pavement. It has been adopted on a majority of the streeta 
in New York City, ^"hile many miles of inferior pavement of this 
type have been laid there, all of a period long past, they arc as rap- 
idly as possible being superseded with a modern type of construc- 
tion on a concrete foundation, which promises much greater dura- 
bility and ease of maintenance. The relative lesser amount of this 
surface in European cities ia very largely due to the fact that we h*v« 
had no good pavements on any but a few streets in each city up to 
very recently; whereas it has been the practice abroad for many 
years to construct good macadam surfaces in all residence districts. 
At the present time foreign cities are following our custom of laying 
this class of pavement on new light traffic streets, and in the large 
real estate developments around Berlin asphalt was adopted almost 
exclusively. The cities of Paris and Vienna last year made con- 
tracts for extensive repaving with asphalt, which was being sub- 
stituted in Vienna for the old stone surfacing of the Boulevard; while 
Paris was tearing out many miles of stone block, uiferior wood and 
macadam and relaying with asphalt. This work will undoubtedly 
be resumed in all these cities when it is again possible to devote 
attention to rebuilding. 

"Much more difficult in our countrj' than the writing of specifica- 
tions appears to be the securir^ of the desired result. A stroog 
difference seems to exist between our practice and that of Europe 
in this matter. A careful comparison of foreign methods with ours 
brings out very strongly the greater care given by ua lo the prepa- 
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ratiOD of exact specifications and the greater attention given by 

Uiem to the producing of the result for which the specifications were 

Uteo. It would iteeni as if some of our city engineers thought 

the whole aim of their office had been attained when they had 

Wceeded down to the last period in describing chemical and physi- 
cal qualities of the materiab to be used and the exact det^ls to be 
foUoweii; just as in our country we have too great a tendency to re- 
gard our record file and office systems as ultimate ends. The 
specifications used in such important cities as London, Birming- 
ham, Liverpool, Kambui^ and Berhn, and even in Paris where the 
most attention is given to detail of any city in Europe, seem notice- 
ably weak in contrast to ours and to leave much to the honesty of 
the contractor. Whereas when it comes to the execution of the work 
the attitudes are reversed, and the European engineer and contractor 
seem to work in harmony with but one end in view, namely, the con- 
struction of the particular piece of work called for at the price agreed 
upon. A recognition of the difference of national traits furnishes 
no indication of how to change them, except as pointing out the 
direction in which almost all of our cities can obtain better work, 
that is, in the line of closer inspection of materials and workman- 
ship of construction. It is a problem that is worthy the attention 
of many men who may have a tendency to regard anything but the 
scientific end of engineering construction as beneath their dignity. 

Even when his pavement is constructed in the best manner the 
engineer in charge of city highways has merely solved bis prelimi- 
nary problems and has remaining his real task of keeping the pave- 
ment down. Part of the solution of this question can be taken up 
after construction in the installation of an adequate system of keeping 
trade of street defects and openings and the prevention of the latter 
by proper restriction on the issuance of permits and careful iaispec- 
tion of the work done under them; but the real method of con- 
trolling street openings so as to reduce them to a miiumum is in the 
b&ndfi of the city planners and it is beyond the power of those charged 
with street maintenance to do more than regulate it to the best of 
their ability. It is in this hne that the ofeerver finds European 
superiority most apparent. He sees nothing in engineering con- 
struction problems as a whole done better abroad than hero but 
does find European municipal governments taking charge of and 
regulating in an orderly manner first, the planning and laying out 
of street developments and then the installation in them, beneath 
the surface, of the necessary public utilities, so that when once con- 
structed the street shall be as nearly permanent as possible. The 
chaotic condition of subsurface pipes beneath the streets in our 
great cities is notorious, but it is no argument except to those afraid 
to undertake any change to say that it must continue because it 
has alwaj'B been that way. We must arrange in our new streets in 
entirety and in our older ones by changing whenever the opportunity 
occurs to provide beneath the sidewalks or footways for the iustalhi- 
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tion of all necessary house service lines, leaving the space beneatb 
the roadway for main sewers, passenger subways and the large water 
and gas mains, thus eliminating as much as possible our most fre- 
quent cause of street opening for the giving of additional house 
service to private parties. 

In the office of the City Engineer of the city of Hamburg is a 
set of drawings showing standard sections officially adopted for all 
city streets of whatever width and on each ia specified in its vertical 
and horizontal relation to curb and house line the position of each 
class of pipe and even the position of the trees and their longitudinal 
spacing are standardized. For the improvement of the worst of 
our old streets we can follow the example of London, which baa 
constructed some six miles of pipe galleries in which are placed 
electric light and telephone wires and minor gas service lines. The 
installation of pipe galleries to any great extent is an almost prohibi- 
tive expense, but it is not impossible as a solution of the trouble in 
our densest streets, and by adoptii^ the principle of utiliaing the 
space beneath our footways, instead of presenting them for a nomi- 
nal consideration to private parties, a great ultimate saving will be 
caused. Subsidewalk vaults need not be entirely eliminated for 
this, as a depth of only a few feet below the surface is required for 
the necessary pipes and wires; but our cities should not ^ve up im- 
portant space in their crowded streets merely to provide illumination 
by means of sidewalk dead-lights to the basement of adjacent build- 
ings. It must be recognized, however, that the idea that only 
hi this country do we make frequent street openings is a mistake. 

No system uui provide for all the necessities arising from future 
development, and only in a city which has ceased to grow would it 
be possible to conceal all evidences of construction. A careful 
observation shows in every great city of Europe conditions paral- 
leling many of those complained of in our streets, particularly in re- 
gard to the extent to which the building constructor is allowed to 
use the public thoroughfare for his private purposes, even on such 
famous thoroughfares as Unter den Unden, the Champs Elysees 
and Regent Street; while it is of particular interest to call attention 
to the comparison in the number of street openings between the 
borough of Manhattan of New York City havmg a total mileage of 
streets of 455 and the city of Westminster, London, with 100 milrs 
of street. The average annual number of permits granted for street 
openings in the former is about 25,000; in the latter, 20,000; and 
though it is undoubtedly true that the superficial extent of our 
excavations in New York is by far the greater, yet the figures indi- 
cate that even in the greatest city of the world there has b^ no final 
solution of the greatest problem which confronts the administrator 
in charge of the construction and maintenance of city streets. 

Id concluding these necessarily cursory notes, the fact must be 
emphaaized that the choice of the most satisfactory type of wearing 
surface, ia largely a local one. New York lays wood pavements only 
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level streets, Berlin only ou ^ades. (Jther forms of block pave- 
metit tliftn those largely iiswd in New ^'ork, an- giving satisfaction 
elsewhere. Time does not permit of reference to the msjiy successful 
brick streets and lliose of vajioiis types of bituminous concrete, 
within the limits of neighboring cities. The question of paving 
ruction in and adjacent to the tracks of street railways, is a 

■blem in itself. 

One point above all must be kept iii mind— careful work for a 
flhort time, will lay a good pavement ; it can only be kept in its place in 
condition for use by constant vigilance. A thorough organization for 
the purpose of inspecting and reporting defects and for the execution 
of immediate repairs, is the prime requisite of a good highway bureau. 

The Chajuman: The discussion of this paper will be opened by 
Captain J. W. Bamett, City Engineer of Athens, Georgia. 

Captain Barnbtt; Mt. Chairman and GenUemen of the American 
Highway Associati&n: I have been deeply interested in the paper 
which has just been read. I wish very much that I could have had 
access to this admirable document before the hour of discussion ar- 
rived, because there are many points of interest to engineers of this 
country contained therein and I would liked to have studied them 
more carefully before undertaking to lead in this discussion, but, 
ui as much as I have not had the opportunity, I wish to make a few 
statements as to some of the most salient points. I feel that the 
author's wide experience and travel fit him admirably for the han- 
dling of this most difficult subject. I notice that he makes the state- 
ment that only 10 per cent of the total area of the pavements laid in 
European cities have a permanent foundation, a concrete foundation. 
That is a most startling statement to me. I have never gone into 
that phase of the question abroad very carefully, have been labor- 
ing under the impression that the European pavements were of the 
%'ery best class possible, that they took every precaution to over- 
come any possible failure in the foundations. I can readily see 
from this statement how many grievous errors have been made in 
this country in the construction of pavements. I understand now 
how so many engineers have been led to believe that a permanent 
form of pavement can be constructed without the use of a concrete 
foundation, using this as a precedent. They evidently have not 
taken into consideration the different conditions existing abroad and 
in this country. The European cities are very old, their principal 
highways have been in existence for centuries and doubtless very 
little, if any, material changes have been made in the grades. There- 
fore they have a natural foundation which, is, comparatively speak- 
ing, very good, upon which to lay a pavement. In this country 
the reverse is true. The rapid growth of our cities has necessitated 
frequent and constant changes in the grades, leaving a foundation 
upon which we must lay concrete or some other form of material 
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sufficient to support the permanent surface. I note also, in this 
admirable paper that reference is made to the difTerent proportions 
used throughout Europe and this country in the mix of concrete used 
in the foundations. A great many engineers have been misled by 
the proportions given in many specifications. They seem to think 
that a 1-3-6 or a 1-2-4 mix in New York City is suited for Atlanta 
regardless of the character of the ingredients entering into the xtax. 
The profession is too prone to adopt the spedfications of other cities. 
I think the proportioning of concrete is one of the most important 
things to decide. We should take the materials in hand, consider 
the percentage of voids and proportion the mbt as may be required 
to form a dense concrete. I simply touch on this particular point 
because I feel that there are a great many errors being made in this, 
resulting in too weak a foundation to sustain the trafEc. The in- 
crease in volume and weight of traffic is rapid. The advent of the 
heavy motor truck and other conveyances, carrying thousands of 
tons, necessitate a better class of construction than that used here- 
tofore. The gentleman refers also to the matter of selection of the 
pavement. That is a matter that is not given proper thought. 
Political influences are too frequently brought to bear in making this 
decbion. We do not consider as fully as we should traffic conditions 
and the interests of the adjacent property holders to the thorough- 
fares to be paved. We are inclined to adopt some form of pavement 
because some other city does. 

The author refers to the matter of maintenance. To my mind 
that is the most serious problem confronting us today. The people 
of the South do not regard this question as tbey should. The 
average person feels that the pavement once laid is good for all time. 
If you see fit to make minor repairs in two or three years the tax- 
payer declares the venture a failure. Regardless of this feeling, 
repairs should be niade promptly and systematically. It is an easy 
matter, with the experience of other cities, to select specifications 
that are effective; it is an easy matter to properly lay a pavement, 
but the question that gives most concern is that of maintenance. 
The Public Utility corporations are a great menace to our pave- 
ments — I mean the street railways, the telephone and electric light 
companies. Sewer, gas and water mains which have to be gone into 
frequently are the most disturbing elements. I do not biow the 
practice in cities generally as to the matter of maintenance, but it 
seems to me that when an excavation is made in the streets that the 
repairs should be left entirely with the city officials, the en^neering 
department. The engineer's office should be notified when the sur- 
face is to be replaced and a trained force sent for the purpose of re- 
storing the pavements. That I think is the key note of success in 
the restoration of pavements whexe openings are necessary and have 
to be frequently made. From my own experience I know it is a 
matter of impossibility to get contractors and others who are paid 
so much per square yard to make a satisfactory job. Gentlemeiji, 
I thank you very much. 
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Mr. Kiko; Suppose you have & macadam street or road or « 
gravel road, and you want to surface it with asphaltic concrete or 
something; would you tear that up in order to get the concrete base 
and build a concrete base? Did you ever try using the macadam and 
gravel road as a aubetitule for the concrete base? 

Captaih Barnett; No, 1 have not. I am very glad you brought 
up that point. I will tell you what I am doing at Athens, Ga. 
We have quite a lot of macadam roads that have been down for 
From ten to fifteen years without aoy repairs of a consequence being 
made on them. Now they are full of holes and unsuitcd for the 
automobile traffic, so I have undertaken to substitute for the mac- 
adam a concrete pavement. I am ripping up the macadam and 
using the stone as a matrix, and I thmlc we are getting excellent 
results. 

Mr. Kino: We have a two mile stretch of road from the city 
Umite to the coimtry club in Memphis and it had been a splendid 
gravel road and wc let a contractor surface that with two inches of 
aephattic concrete, machine mixed method. The gravel of course 
was brought up to the proper contour, the holes filled and swept 
well. That has been down a year and a half; 300 to 500 automo- 
biles traveling over it every day or so and it is holding out splendidly. 
I have a five years' maintenance guarantee. It cost SI0,500 a mile to 
fix that and put it down and we are using that gravel aa a concrete 
base and I am watching it with a good deal of interest. 

A Memskb: Wliat width? 

Mb. Kma: It is 20 feet wide and wearing admirably; not a 
nickel of repairs so far. 

Captain Barnett: Under those conditiona I am inclined to bd- 
lieve that a concrete road could have been built for the same amount 
of money and you would have a road that would be there long after 
your scheme will have been forgotten. We are building concrete 
roads for $1.10 a square yard under the conditions named and along 
e streets we have street car lines, which increases the difiBeulty. 






Kma: What will you surface with? 



Captain Barnett: 
inch in thicknesa. 



Tarvia, a paint coat about a quarter of 



Db. Pratt: At the outset, most of us in the South had an idea 
that this subject was applicable principally to larger cities, but there 
is one phase of the question of maintenance that w appLcable to all 
our small towns and vUlagss that I want to emphasize in a few words, 
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and that is I think we should draw a lesson from what has been done 
in larger cities, as for instanci;, boroiifth of Manhattan, New York, 
where they had something like 400 and odd miles of streets and some- 
thing like 25,000 excavations a year; we should take a lesson from 
them, that in our small towns and villages throughout the South 
when we permit those streets to be dug up, that we should be just as 
emphatic that the one responsible for diggiog up that street either 
puts up a bond or a sufficient amount of money as a guarantee that 
the road surveys of that town or village will be put back in as good 
shape as it was before he began to do the digging. We think that 
because perhaps our village streets are surfaced, or sand clay graveled, 
or paved with a block pavement or concrete, it is not necessary 
to make those stipulations with those who are digging up our streets, 
but many of you who ride in automobiles have felt the result of the 
indiscriminate digging up and making excavations in streets in our 
small towns, by coming across what is apparently a "thank-you- 
ma'm" across a street. There is no excuse whatever for those being 
allowed in any of our small villages or towns of the South or North 
or East or West, and we should be just as careful to have our streets 
put back in good shape as they are in the larger cities or towns. 
And then just one other thought in that same connection which 
also has bearing on maintenance, and that is where we have our 
water pipes and sewers put down through these streets, let us see 
if we cannot pass an ordinance that connections shall be made with 
abutting property before the surfacing is done on that road and 
not have the experience I had not so very long ago; within 30 days 
after a road had been surfaced, there were six applications to cut 
that surface to connect abutting properties with the water main, 
when the order had already been given three months before that 
they should connect with the water main. Of course that is the 
fault of those in charge of the town itself, but to my mind we should 
take these lessons from the larger cities and put them into practice 
in our smaller towns and villages. 

Mr. Williams (of West Virginia) : Following up what Dr. Pratt 
says, Huntington, West Virginia, solved that problem in a measure; 
they have an ordinance requiring all places in the street where open- 
ings have been made in any street surface for the purpose of tnaidng 
pipe connections, to be concreted from the pipes up to where the 
base of the bricks, or whatever surface goes in, is put in. That 
makes it so that the man, the next time he goes to get in there, 
will have to tear up the entire concrete, and the effect of that causes 
most every fellow that has connections to be made, to get busy 
and get it made at the right time because the property owner or 
whoever makes the connection has to pay this extra amount and 
then afterwards he has to stand the expense of taking it out in caae 
of any repair to be made; not only that, but the filling in of the 
concrete in that way prevents the thank-you-mam that the doctor 
refers to. 
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Mr. Watkins: In some of our cities in Washington, we have 
an ordinance that provides for putting water mains and sewer con- 
nections in at the time the water mains and the sewer pipes are laid 
to the property line for each sub-diviaioa of property, and there ia 
a tax against that property and it has to be paid by the owner to 
provide for this and it obviates cutting up the streets. 

Mr. SniBtEY: We charge 11 a square yard for earth cut out, 
S3 a square yard for macadam. $6 a square yard for asphalt, brick 
or concrete; this is charged against wlioever makes the opening. 
We have had quite a great deal of trouble over those charges. The 
department makes the repairs after the cut has been made. The 
trouble comes in with us that public service corporations charge the 
individual the cost of repairing the pavement, in some places it 
will run up as high as $100. I have had delegations in my office 
of as high as 200 people asking to be relieved of that work. I have 
put down a pavement and after it has been down six months have 
had 33 applications made in a block to cut it for a new set of houses. 
That represented 39 families. I have had those 39 families to con- 
tend with and it is a problem. I would like to see some standard 
plan worked out. With us it is one of the most disagreeable parts 
of the work we have to handle. If you make these charges, public 
pressure is brought to bear to he relieved of them. We passed a 
rule that any pavement laid should not be opened for 4 years, and 
they even went to the legi.'ilature to make a new law about it. A 
man who owns a plot of land, we will notify him that a pavement is 
going to be laid at a certain time and that no opening will be made 
for 4 years. He will sell that land maybe two weeks after the 
road is laid; the land is developed, those lots are sold to different 
individuals, the individual makes the appUcation for these water 
mains and if any of you here know what it means to have a home 
without water, gas, electric lights, etc., and have the ladies and 
gentlemen of the family behind you trying to get them in, you know 
you are up against a tough proposition. 

Mr. Leech (of Steubenville, Ohio): We have an ordinance that 
authorizes the engineering department to make as many taps as 
they deem necessary before a pavement is laid down, and charge 
it to abutting properties. The Gas Company, likewise, make their 
taps for the property before a pavement is put down, under the 
directions of the engineering department; then we charge a permit 
of J25 for tearing up a pavement within five years after it is put down. 
We ha^-e had very little occasion to tear up any streets in the last 
seven or eight years outside of what comes from a break or leak 
in the line. If a piece of ground is not sub-divided we imagine 
the sub-division and maybe we get in one or two too many but we 
put it in anyhow and charge it to the abutting property and it gives 
ua very little trouble. 
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Mr. Durham: There were one or two points bnsught out in the 
discuBsion which I thought it would be of interest to make a p&ssbg 
comment upon; one on the question of foundations. We do not 
in New York or anywhere else recognize the foundation as anything 
but some hard and durable noD-compresaive material on wbichthe 
wearing surface is laid. Coneret* is put there with the object of 
producing such a surface. If you have already a material just aa 
hard and durable as concrete, there is no need of concrete. We 
have recognized that in one of our streets in New York where I 
was criticized by an inspector of the Finance Department who dis- 
covered that we were laying our concrete only 3 inches thick and 
I was called on for an explanation of that fact. It was supposed 
that a contractor was being allowed to scant his contract. In reply 
I pointed out that we were re-laying an old metallic road on a Telford 
base. There were 9 inches of good Telford in there and to pull 
out that good Telford to refill it with earth and 3 inches of concrete 
on top of that was ridiculous, so our concrete foundation is merely 
one means of getting a hard, incompressible foundation. The other 
points on the subject of street openings brought out quite an inter- 
esting discussion and I want to state that the problem in New York 
or London or in smaller cities is essentially the same. We require 
all applicants for permits to open a street pavement, to make a 
cash deposit of double the value of restoring that pavement. We 
inspect the work and then we, either with our city labor or a con- 
tractor, make the restoration and hold the balance of the money 
due for six months. In case there is no settlement the permittee 
gets the return of that balance. In case of any settlement, the 
pavement is resurfaced at bis expense. In the case of a large public 
service corporation, it is permitted to put up a bond, but a cash 
deposit of $5000 is also required, because it ie so bandy in case of 
emergency. The superintendent of an office building in which one 
of our great tlaily papers is published made an appUcation to open 
one of our cross streets two weeks after the pavement was finished. 
I asked him why that was necessary and he said, " It is due to the 
action of the Water Department in making a change in the valve 
some distance away" whereby they had the possibility of only one 
connection to their building and in case of emergency the newspaper 
would be unable to go on and the wheeb of the nation would stop- 
Tbe permit was refused. The application was renewed with ad<£- 
tional pressure. I saw that applicant and told him that if be would 
bring me a letter from the responsible editor of that newspapec, 
the application would be granted. It has never been renewed $ 
the pavement has not been opened. 
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BITUMINODS MACADAM BY THE COLD MIXING 
METHOD 
By Irving W. Patterson 
T Chief Engineer of the Rhode Island State Board of Public Roads 

Tbe Ebode Island State board of public roads has, beginning 
with the year 1906, conatructed a large amount of bituminous mac- 
adam by the cold mixing method, this type of construction being 
generally considered typical of Rhode Island State highway work. 
Reports of certain sections of our bituminous macadam construc- 
tion have been rendered at gatherings of this kind in past years, but 
as a rule these reports were made so soon after the date of con- 
struction that definite conclusions regarding the success of the work 
could not be drawn. It is the writer's intention in this paper to 
give a r^um^ of this work since the date of its inauguration in 1906 
and to draw certain conclusions regarding the points of construction 
Mid the adaptability of the cold mixing method, based upon his 
experience with work of this type in Rhode Island. 

The first attempt made by the State highway authorities of Rhode 
Island to avoid the deficiencies characteristic of plain waterbound 
macadam construction by the incorporation of a bituminous binder 
was upon the so-called Post Road which practically parallels the 
south shore of the State. This road is subjected to the heavy through 
automobile traffic between the famous shore resorts of Rhode Island 
and the large cities to the south and west. A traffic census upon 
this road taken during 1913 showed an average summer travel of 
approximately 600 vehicles daily, consisting very largely of motor 
vehicles. The construction work upon this section was carried out 
during midsummer of 1906. 

In 1906 there was httle reliable information concerning bituminous 
macadam available, so the exact methods of carrying out the work 
necessarily had to be decided upon more or less arbitrarily. After 
considerable discussion by the engineers in chaise of the work, it 
was decided to use a crude tar as a binder and to incorporate this 
material with the road metal by the cold mixing method. The 
mineral aggregate employed in the mix was crushed stone of sizes 
which were retained upon a one-half inch acrcea and which passed 
an inch and one-half screen. 

The stone employed waa native field and wall stone, which is a 
rather coarse grained, somewhat kaolinized granite. 

The metalled surface waa constructed 14 feet wide with a crown 
of three-quarters of 1 inch per foot, 

AH rolling wae accomplished by means of a ten-ton, three-wheel 
steam roller. 

The construction in brief was as follows. Crushed stone which 
was retained on an inch and one-half screen and which passed through 
a 3 inch screen was first spread over the well rolled sub-grade 
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to a depth of 4 inches after compression. Thia course was not fiUad 
with sand or stone screenings but was well rolled. Crude tar wu 
very bghtly sprinkled over this first course of stone. Crushed atone 
of the siKcs stated previously was then mixed with crude tar in the 
proportion of 15 gallona of tar per cubic yard of stone. Mixing was 
carried out upon a portable wooden mixing platform placed as cloaely 
as convenient to the point where the mixture was being spread. The 
mixture of stone and tar was spread over the first course of crushed 
atone to a depth of 2 inches after compression. The mixture was 
well rolled, after which a covering of stone screenings was applied. 

No foundations and no eub-drainage were deemed necessary upon 
this work because of the stable character of the gravelly eub-«oil 
encountered. 

The results secured upon this first experimental section of bitumi- 
nous macadam were remarkably successful. No repairs have been 
required to date. The surface today is perfectly intact and presents 
a perfect mosaic appearance, due to the top surfaces of the stones 
io the mixture being all in evidence. 

In 1907 a much longer section of bitimiinous macadam was con- 
structed about one mile east of the first experimental section. The 
method of construction was almost identical with the construction 
employed the previous year. The results secured upon the section 
built in 1907 were inferior to the results secured in 1906. The sur- 
face began to ravel slightly in 1912, and during that year a seai-coat 
of refined tar was applied. Today the surface is somewhat irregular 
and a few breaks are in evidence, although the riding qualities of 
the road are very fair. We attribute the relatively inferior results 
secured from our work in 1907 largely to a less stable sub-soil. 

It will be noticed from the foregoing brief description of the method 
of construction that no seal-coat was apphed at the time of con- 
struction. Subsequent experiments have proved the advisability 
of seal-coating. We attribute the marked success of this early work 
in spite of the absence of a seal-coat largely to the character of the 
travel. The horse-drawn traffic over both of the above sections is 
very fight, and we believe that the blows of horses' shoes upon the 
exposed surfaces of the soft stones would be destructive if horse- 
drawn traffic occurred in any considerable amount. 

In 190S bitumiuuus macadam by the cold mixing method was 
taken up to much greater extent. Various experiments both in 
materials and methods were carried out, and today we are able to 
see that these experiments were largely negative in resulta produced. 
We tried many materials and combinations of materials which did 
not give satisfaction, and no work noticeably superior to the work 
of 1906 and 1907 was done. Results approximating those secured 
in 1906 and 1907 were secured, however, upon sections constructed 
in the same manner as were the bituminous roads built those years. 
Perhaps the greatest failures in the work during 1908 were upon 
sections where tar products and asphalt products heated in separate 
kettles were used in oombination bb a binder for the too 
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crushed stone. Where this combination of binders was employed, 
ravelling started the foUowii^ year and increased in extent very 
rapidly as time went on. In 1913 a heavy seal-coat of asphalt was 
applira to several of the roads bound with a combination of tar and 
asphalt and the results secured from this treatment appear highly 
satisfactory. 

In 1909 some very int«restlDg experiments were carried out and 
these experiments produced some very positive results. It is true 
that there was work done in 1909 according to methods tried out 
in 1908 and since proved unsatisfactory, but at the date of the con- 
struction of the 1909 work it was not to be ascertained for a certainty 
what of the 1908 work was satisfactory and what was not, due to 
the short time the work had been done. 

Upon the Nayatt Point road in the town of Barrington the most 
interesting and valuable experiments of the year were carried out. 
The section of this road selected for the experiments offered excellent 
opportunities for experimental work because of the remarkable uni- 
formity and excellent stability of the sub-soil encountered. We are 
reasonably certain that foundation troubles have not been responsible 
for any of the defects which have developed in any of the experi- 
mental sections. These experiments have been completed long 
enough now so that we are enabled to draw certain definite conclu- 
sions from them. The results are not of any particular interest as 
far as the comparison of methods of construction is concerned but 
they are of great interest in the comparisou of bituminous materials. 
We give below a report of these experiments, together with descrip- 
tioiia of the repairs necessitated upon each section and the appear- 
■■OB presented by each section October, 1914. 
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I EXPESIUENTAL WORK 



All of the experiments were carried out between August 31, 1909, 
and October 22, 1909. 

The soil encountered throughout is a sandy loam which allows 
of free percolation of water and is never subject to heaving due to 
frost action. 

The traffic is composed lai^ely of motor vehicles, although in 
early spring and late fall considerable heavy horse-drawn traffic is 
found. The traffic over the road is not excessive — a fair daily aver- 
age of the number of vehicles passing over the road between May 1 
and October 1, being very close to 350. During the remainder of 
the year, the traffic is less. 

The metalled surface was constructed 14 feet wide and crowned 
three-quarters of an inch to the foot. 

The stone employed upon all of the experimental sections with 
the exception of Section No. 1 was native field and wall stone which 
vas in large part a fine grained, hard granite. Upon Section No. 1 
Connecticut Trap Rock was employed. 
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The type of construction employed upon all of the Bections wm 
bituminoua macadam by the cold mixing method. 

The total depth of road metal was six inches after rolling. No 
foundations were deemed necessary because of the stable character 
of the sub-aoil, and no sub-drains were constructed. The crushed 
stone was laid in two courses. The first course consisted of crushed 
stone which passed through a three-inch screen and was retained 
on an inch and one-half screen, laid to a depth of 4 inches after 
compression. Neither filler nor bituminous material was applied 
to this course. The second course of stone, into which bituminous 
materiaJ was incorporated, was laid to a depth of 2 inches after 
compressioD. The surface covering consisted of clean one-half inch 
stone Bcreeninga. The first course of atone was well rolled previoua 
to the layii^ of the second coarse of stone. 

Except upon two sections (Sections 7 and 8) mixing waa done by 
hand upon a wooden mixing platform composed of two separate 
parts, each S feet square. This platform was laid on top of the first 
course of stone immediately ahead of the point where the mixture 
wao being laid. Six men were employed in mixing the atone with 
the bituminous binder and shovelUng the mixture onto the road. 
Mixing was carried out until all stones were completely covered 
with bituminoua material. The crushed stone was not heated pffr- 
vious to mixing. In addition to the six men who did the mixing 
there were two other men in the gang who assist«d in handling the 
bituminous part of the work — a raker who graded the mixture aftex 
it was shovelled onto the road and a man who took care of the 
kettles in which the bitumiaoua material was heated. In the con- 
struction of Sections 7 and 8 a mixing machine known as the American 
Tar Company Mixer waa employed. This machine waa not a 
mechanical mixer, since it was in effect merely a special heated plat- 
form upon which mixing was accomplished by pulling by hand the 
crushed stone through a reservoir of heated bituminous material. 
The same number of men were employed in mixing with this con- 
trivance as were employed in the mixing upon a mixing platlonn. 

All of the experimental sections were seal-coated at the dmeof 
construction. The seal-coat was applied with ordinary house brooms. 

All rolling in connection with the work wa« accomplished with a 
fifteen-ton, three-wheel roller. 

The analyses of the bituminous materials were all made in the 
testing laboratory of the Khode Island Stat« Board of Public Roads- 

EXPEBIMBNT KO. 1 

(Cmde tar and aspkall in mix vnth atphali etalr^oat — trap roek) 
Construction. Upon our firat experiment we employed a miztuie 
composed of 50 per cent crude tar and 50 per cent hard asphalt m 
the mix. The tar and the asphalt were heated in separata kettles 
and applied separately to the stone upon the nuxing platform — the 
tar always bein^ spread over the stone first and the asphalt laflt. 
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A seal-coat of the same asphalt that was used in the mix was applied 
over the mixture. 

The amount of binder employed for the mix was 18 gallons per 
cubic yard of stone. 

The amount of binder employed for the seal-coat was | gallon per 
square yard of surface. 

The stone employed was Connecticut Trap Rock throughout. The 
first course of crushed stone consisted of the commercial 2i inch 
stone and the second course, with which the binder waa incorporated, 
with commercial li inch stone which was claimed to be of sizes 
retained upon a } inch screen and which passed a Ij inch screen. 

Cost. The cost of this section was $0,827 per square yard exclu- 
sive of grading. 

4NALTUS or CBUDI TAB 

Specific gravity 1.366 

natet soluble msUrial (orguuc) , — 0.700 per cent 

Wat«r soluble material (iuorganto] 0.000 per cent 

Free carbon 30 200 per cent 

-Aah. - 000 per cent 

Fixed carbgn 3S.000 per cent 

Melting [loint of normal material too soft 



Evaporation 5 hours at 170°C, . 
Melting point ot residue 
Penetration of residue a 
Penetration of residue a 

Distillation 

Up to 105'C.. 
105'C. tolTO'C 
I70'C. to225°C ., 

22S°C. to270°C 

370*C. to 300"C 



IS 600 per cent 
70 000 degrees 
0.750 
19 600 
20.680 per cent 

1 600 per cent 

2 640 per cent 
5.710 pet cent 
6 820 per cent 
3.880 per cent 



Water soluble material (inorganic) 000 per cl_. 

Free carbon 270 per cent 

Ash 290 per cent 

Solubility in cold carbon tetra-chloride 98.730 per cent 

Fixed carbon. , . , .,...,.. 12.000 per cent 

Parafline OilOpercent 

Melting point of normal material.. 95.000 degrees 

Evaporation 5 hours at I70°C 0.550 per cent 

Melting point of rcaidue 103.000 degrees 

Penetration of residue at I'C 20.000 

Penetration of residue at 25°C 36.000 

Evaporation 5 houra at aOS^C. 1,060 per cent 

Melting point of residue 117.000 degrees 

Penetration of residue at 4*0 14.000 

Fenelratlon of residue at 35"C 30 000 

Solubility in 88° B, naphtha , . 68 300 per cent 

Cliaraot«r of solution (oily or stioky) sticky 

bosity 100°C. 

t Now York Testing Laboratory viscosiRieter 379 000 seconds 

beeity 25°C, 

I Penetrotneter. 30 000 
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RemiUs. This section was very nearly a failure. Hair lines derd- 
oped inside of one month after completion and by the fcdlowing spnog 
ravelling had become quite extensive. Patching has been necwwuiy 
each year since construction. What ranained ci the mginal smfitt 
by October, 1914, appealed rough and hair-lined and nimieroiis 
breaks were in evidence. 

We feel that the character of the stone employed in tlie mix wis 
one reason for failure. The percentage of the snaller sixes of stone 
as compared with the percentage found in native stone was smil 
in the commercial trap rock, so the rolled mixture ocmseqnently wm 
far from compact. The combination of tar and asphalt in the mix 
is also to our minds a reason for failure. Such a combinatioii has 
never given us first-class results, although with some grades of stone 
the results have been fair. 

EXPEBDtfENT NO. 2 

(Crude tar and asphalt in mix with asphalt sealrcoai — native sUnu) 

Canstrudion. The second experiment was practically a duplicar 
tion of Experiment No. 1 with the exception that native stone was 
employed in place of Connecticut Trap Rock. The binders employed 
were purported by the manufacturers to be identical with the binders 
used in Experiment No. 1, and the analyses of the materials showed 
that such was the case. The analyses were so nearly identical with 
the analyses given of the materials employed upon Experiment No. 
1 that they are not here given. 

There was a slight variation in the quantity of binder employed 
for the mix, 15 gaUons per cubic yard of stone being used instead of 
18 gallons. The same amount of binder (f gallon per square yard) 
was used for the seal-coat. 

Cost. The cost of this work was $0,788 per square yard exclusive 
of grading. 

ResuUs. The results secured upon Experiment No. 2 have proven 
fairly satisfactory. There have been a few breaks in the surface 
which require^l repair. These breaks have occurred with increasing 
fre(]|uencv since construction. The cost of maintenance during a 
period of five years was approximately $0,025 per square yard. 

Upon examination in October, 1914, the surface presented a smooth 
asphalt finish except in a very few spots where the seal-coat had 
worn off and allowed the surfaces of the stones to become visible. 
A sample of the road taken up showed, however, that there was 
no appreciable life left in the binder. The material in the seal-coat 
appeared to be in good condition. 

The superior success of this section as compared with Experiment 
No. 1 we attribute to the superior grading of the sizes of the native 
stone with the resulting stronger mechanical bond. 
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BXPERIHEIIT NO. 3 
Refined coal tar in bolh mix and seal-eoat 
Constructum. Upon our third experiment a re6ned coal tar of 
the characteristics shown below was employed. The quantities era- 
ployed were 16.5 gallons per cubic yard for the mix and f gallon 
per square yard for the seal-coat. Native stone was employed. 

Coil. The cost of this work was S0.S3S per square yard exclusive 
of grading. 

AMALT8IB OF HBriNED T.IR 

Specific gravity 1 . 222 

\^ Ater BolubU material (orgaikic} . 400 per cent 

Water soluble material (inorgaoic). . . 0.410 per cent 

Fr«e carbon 24 700 percent 

Aah - 0. 100 per cent 

Fixed carbon 29.300 per cent 

Melting point of normal material too soft 

Evaporation 6 hours at 170*0 15 000 per cent 

Melting point of residue. 62.000 degrees 

Penetration of residue at 4*0 , 2 000 

Pttoelration of rewdue at 25*0 15 000 

DistillatioQ 19 000 percent 

Up tolOS'C 000 percent 

1(6*0 to ITO'C 380 percent 

170°C. to 225*C 7 820 percent 

225'C. to270°C 8 280 percent 

270'C. to 300*0 3 310 percent 

HesuUa. The results to date have been very satisfactory, although 
a complete renewal of the seal-coat is called for. No repairs to the 
metalled surface were carried out until the fall of 1914, although 
the necessity for repair was evident for some time previous. The 
seal-coat began to disappear noticeably about one year after con- 
etniction. Two years after construction a true mosaic surface was 
presented by the exposed surfaces of the crushed stone. The sur- 
face gradually became rougher, due apparently to the decomposition 
of the binder in the surface voids. Ravelling was not in evidence 
until the summer of 1914. The need for renewal of the seal-coat 
was felt in 1913, but since the section was experimental, we wished 
to aee exactly how long it would be before disintegration set in. 

Examination during October, 1914 (previous to any repairs being 
made), showed a rough mosaic surface with occasional evidence of 
ravelling. Abrasion of the stone by traffic was very evident, the 
surface being covered with a very hght coating of particles of stone 
which apparently had been broken off from the stones composing 
tJi e road surface. 

^^H exPERIMENT NO. 4 

^^H Asphalt in both mix and seal-coat 

^^^^e characteristics of the asphalt employed in this experiment 
may be obtained from the analysis given below. The quantities of 
binder employed were 21 gallons per cubic yard of stone for the mix 
and I gallon per square yard for the seal-coat. 
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Coat, The cost of this section was $0,898 per square yard exclusive 
of grading. 

ANALYSIS OF ASPHAI;T 

Specific gravity 0.965 

^ ater soluble material (organic) 0.320 per cent 

Water soluble material (inorganic) 0.000 per cent 

Free carbon 0.340 per cent 

Ash 0.030 per cent 

Solubility in cold carbon tetra-chloride 99 . 620 per cent 

Fixed carbon 7.990 per cent 

Paraffine 0. 160 per cent 

Evaporation 5 hours at 170^C 16.600 per cent 

Melting point of residue 65.000 degrees 

Penetration of residue at 4^0 46.000 

Penetration of residue at 25*C 105.000 

Evaporation 5 hours at 205^0 19. 100 per cent 

Melting point of residue 116. OCX) degrees 

Penetration of residue at 4*'C 29.000 

Penetration of residue at 25^ 58. OCX) 

ResvUa. The results obtained upon this section are to date supe- 
rior to the results secured upon any other section. No repairs have 
been necessitated. 

Examination during October, 1914, showed a perfectly intact, 
smooth asphalt finish. 

EXPERIMENT NO. 5 

Refined tar containing 20 per cent of asphaU in both mix and eealrcoai 

Construction. The material used in this section was a refined tar 
mixed with 20 per cent of asphalt at the manufacturer's plant. The 
quantities of material employed were 24 gallons per cubic yard of 
stone for the mix and f gallon for the seal-coat. 

Cost. This section cost $0,924 per square yard exclusive of grading. 

ANALYSIS OF BITUMINOUS BINDER 

Specific gravity 1 . 176 

W ater soluble material (organic) 0.490 per cent 

Water soluble material (inorganic) 0. 110 per cent 

Free carbon 18.600 per cent 

Ash 0.050 per cent 

Solubility in cold carbon tetra-chloride 74.000 per cent 

Fixed carbon 27.400 per cent 

Evaporation 5 hours at 170^ 10.500 per cent 

Melting point of residue 70.000 degrees 

Penetration of residue at 4^ 2.000 

Penetration of residue at 25*C 12.000 

Evaporation 5 hours at 205^C 17.500 per cent 

Melting point of residue 80.000 degrees 

Penetration of residue at 4*^0 i degrees 

Penetration of residue at 25*C 2$ 

Viscosity 25**C. 

Penetrometer ^ too soft 

Results. The results obtained upon this section are very fair. 
The surface became perfectly mosaic inside of two years from the 
date of construction, due to the disappearance of the seal-coat. No 
repairs have been given this section, but the need for a renewal of 
the seal-coat has been appreciated for two years. 
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InspectioQ durir^ October showed a rough mosaic surface, per- 
foctly intact as far as ravelling is concerned, and slightly darker in 
Hjpolor tbui the surface of Section Ko. 3. 

EXPERIMENT NO. ti 

Refined tar containing 10 per cent of aaphalt in both mix and seal-toat 
Construction. The binder employed in this experiment was manu- 
factured by the same concern which furnished the material for Experi- 
ment No. 5. The only difference claimed for the material was the 
different percentage of asphalt. The quantities of binder employed 
were 24 gallons per cubic yard of stone for the mix and | gallon per 
square yard of surface for the seal-^oat. 

CotL The cost of this section was J0,917 per square yard exclu- 
sive of grading. 

JLttALVBIS or BITUUINOUB BIKOKB 

Specific gravity.. 1.211 

^Vater soluble material (organic) 0.580 per cent 

Water suluble material (inorgaoio) O.OOO per cent 

Free carbon . ... ,. 22.600 per cent 

Ash 0090perceDt 

Solubility in coM carbon tetra-chloride 69.500 

Fiwd carbon , 26.200 per cent 

ETaooralion 5 hours at ITOX 13 500 per cent 

Melting point of residue 67.000 deKTeea 

Penetration at 4*C 1 .000 

Penetration of residue at SS^C 10 000 

Evaporation 5 houra at 206°C IS 000 per cent 

Melting point of reeidue 85.000 

.■::::::::::;.: u 



Penetration of residue at 4*^. 
Penetration of residue at 36*C. 

Diatiltation _ _ 

Up to I05°C 

105'C. to ITO'C 1 

ITO'C. to 225°C 3 

235*C. to ZTO'C 9 

270°C. to 300°C 4 



090 pec cent 
200 per cent 
.000 per cent 
290 per cent 
430 per cent 



Results. The results obtained upon Section No. 6, were not 
noticeably different from the results secured upon Section No. 6, 
No repairs have been carried out upon this section to date. 

Observation during October, 1914, could disclose no differences in 
appearance or condition from Section No. h, except perhaps a 
slightly lighter color. 

EXPERIMENT NO. 7 

Refined tar in both mix and seal-co(U 
Construction. Mixing in this experiment was carried out with an 
American Tar Company mixing machine. The amounts of mate- 
rial used were 24 gallons per cubic yard of stone for the mix and 
j gallon per square yard for the seal-coat. 

Cost. The cost of this section was S0.910 per square yard exdu- 
nve of grading. 
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ANALYSIS OF BBRNBD TAB 

Specific gravity 1.244 

V\ ater soluble material (organic) 0.240 per cent 

Water soluble material (inorganic) 0.430 per cent 

Free carbon 24.500 per cent 

Ash 0.010 per cent 

Fixed carbon 30.700 per cent 

Melting point of normal material too soft 

Evaporation 5 hours at 170HD 11.900 per cent 

Kfelting point of residue 63.000 degrees 

Penetration of residue at 4^0 3.000 

Penetration of residue at 25**C 16.000 

Distillation 20.660 per cem 

Up to 105*C 0.000 per cen 

105**C. to 170'C .320 per cen 

nO'^C. to 225'*C 4 . 760 per cen 

226X. to 270**C 10.870 per cen 

270'*C. to 300**C 4.710 per cen 

Results. The results secured in this work are not appreciably 
different from the results described in the report of Experiments 
No. 3, where also a refined tar was employed. Ravelling has not 
progr€»3sed to the extent that it has upon Section No. 3, but examina- 
tion showed evidences of ravelling. 

EXPERIMENT NO. 8 

Refined XDaier-gas far 

Construction, Mixing upon this section was accomplished by means 
of an American Tar Company mixing machine. The quantities of 
binder used were 24 gallons per cubic yard of stone for the mix and 
f gallon per square yard of surface for the seal-coat. 

Cost. The cost of this work was $0,932 per square yard exclusive 
of grading. 

ANALYSIS OF BBFINSD WATER-GAS TAB 

Specific gravity 1.1C7 

W ater soluble material (organic) 0.250 per cent 

Water soluble material (inorganic) 0.130 per cent 

Free carbon 2.420 per cent 

Ash 0. 110 per eent 

Fixed carbon 22. 100 per cent 

Evaporation 5 hours at 170^C 15.600 per cent 

Melting point of residue 74.000 oegirees 

Penetration of residue at 4^C 0.500 

Penetration of residue at 25*0 3 000 

Distillation 16.830 

Up to 105*C 0.000 per cent 

105*^0. to ITO'^C 0.000 per cent 

170*^0. to 225*0 0.000 per cent 

225*0. to 270*0 10 . 390 per cent 

270*0. to 300*0 6.440 per cent 

Viscosity 25*0. 

Penetrometer too soft 

ResvUs. The results secured upon this section have been very 
satisfactory. One patch was necessitated about one year after ooiii- 
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pletion, but no further repairs have been needed. The seal-coat 
has woru off, but decomposition of the binder has not extended 
down in the surface voids appreciably. 

Examination during October, 1914, showed a smooth mosaic sur- 
face very dark in color as compared with the surfaces of the other 
sections which appear mosaic. The surface was perfectly intact. 
"" ' for a renewal of the seal-coat is beginning to be in evidence. 



■ <«ecti 
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EXP£.RIMl!;NT NO. y 

Crude tar in mix, asphalt aeaUcoat 

Conttruction. Mixing upon this section was carried out by hand 

upon mixing platforms. The quantities of binder employed were 

18 gallons per cubic yard of stone in the mix and J gallon per square 

yard in the seal-coat. 

Coal. The cost of this section was S0,816 per square yard exclu- 
sive of grading. 



Specific gravity 

Vi aUst soluble material (organicj , 0.700 p 

0-000 p 



Water soluble material (inorganio). . 



Free carbon. 

Ash 

Fixed carbon 

^^Jleltiug )>oiDt of Dormal material, 
^^^mporation 5 houra at 170°C. 

^5wt 



30 200 p 
000 p 

. . 38,050 p 
. . too soft 



ielting point of residue 70 



SPenetratiOQ of residue _. 
Penetration of residue at 25°C 
iaUllation 

Up to 103°C 
105°C. to ITO'C 
I70°C. toaSo-C 

225°C. to270°C 

270°C. to300°C 



2.640 

5.740 
e.820 



per cent 
per cent 
per cent 



AN ALTSn or U9BUJI 

Specific Kravity 

Watet soluble material (orgaiiic} _ . ._ , 

Water soluble materia] (inorganio} 0.000 p 

Free carbon 0.270 p 

Aah 290 p 

Solubility in cold carbon tetra-chloride 98.730 p 

Fixed carbon 12.600 p 

Paraffine 410 p 

Melting point of normal material S5.000 a 

Evaporation 5 hours at 170°C 550 p 

Melting point of residue 103 000 d 

Penetration of roaidue at 4°C 20 000 

Penetration of residue at 25°C 36 000 

EraporatioD 5 hours at 205°C 1.060 p 

it residue. , 

UOOO 
30 000 



g point ,. 

Penetration of residue at 4'C. . . 
L Penetration of residue at i&'C. . 



D (oily or ftielcy) sticky 
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Viflcoeity 100*C. 

New York Testing Laboratory viscoBimeter 379.00 seconds 

Viscosity 26*C. 

Penetrometer 30.000 

ResuUa. No ravelling has ever taken place upon this sectioo. 
The only repairs necessitated to date have consisted merely in touch- 
ing up spots where the seal-coat had disappeared. The expense of 
maintenance to date has been less than S0.005 per square yard. 

A smooth asphalt surface was presented by this section upon 
examination during October, 1914. There was no evidence of ravd- 
ling to be seen, but in a very few small spots the disappearance of 
the seal-coat allowed the top surfaces of the stones to be seen. 

CONCLUSIONS DRAWN FROM ABOVE EXPERIMENTS 

These experiments at Barrington seem to prove that certain forms 
of the cold mixing method are very satisfactory upon roads sub- 
jected largely to motor vehicle traffic. Only two of the sections 
have necessitated repairs of any account during the five years they 
have been laid. Both of the sections requiring repair were laid witb 
the same combination of binders, and the much greater extent of 
repairs necessitated upon the section constructed of trap rock is of 
interest in consideration of mineral aggregates. 

It was shown conclusively that a seal-coat of asphalt is much more 
permanent than a seal-coat of refined tar, although both the crude 
tar and the refined tars gave excellent results as far as their binding 
of the mineral aggregate is concerned. 

The effectiveness of refined water-gas tar is also proven. The 
section built of this product is superior at present to either section 
built of refined coal-tar. 

BITUMINOUS MACADAM SUBSEQUENT TO 1909 

In 1910 the typical construction employed was a mixture of crude 
tar and crushed stone, seal-coated with a heavy asphaltic product. 
It will be noticed that this construction is identiccd with the con- 
struction employed in Experiment No. 9 at Barrington the previous 
year. ^ The facility with which the crude tar could be handled and 
the good results secured with this material previously accounted for 
its extended use in 1910. The results secured with this type of 
construction in 1910 were very successful. With one exception these 
roads have required only the lightest of repairs to date, the exception 
noted being located upon the main street of a large village and 
constructed of commercial 2 J inch and l\ inch trap rock. This 
road had disintegrated somewhat by the spring of 1911, and from 
that time on the disintegration rapidly became greater in extent. 
By the spring of 1913 the condition of the surface was serious. Sev- 
eral breaks of 10 square yards or more in area appeared, and small 
breaks were very numerous. It was decided to patch the breaks 
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i & mixture of three-quarter inch trap rock aud retined tar and 
ipply over the entire surface a aeal-roiit. of asphalt covered with 
dean one-baU inch trap rock screeningB. Asphalt of approximately 
15 mm. penetration was applied at the rate of one-half gal on per 
square yard of surface anti covered while hot with screenings, which 
were rolled with a 6-ton tandem roller as soon aa possible. This 
work was done in June, 1913. The results of this treatment have 
proved very satisfactory, no further ravelling having taken place 
to date. 

MLxing in 1010 was accomphshed by the hand mixing method 
upon wooden platforms. 

The crude tar which was used to the greatest extent in our work 
during 1910 was the product of the Providence gas plant. Since 
IS 10, vertical retorts have been installed at this plant and the crude 
tsr at present produced is not suitable for use by the mixing method 
witbout previous refining. The Providence gas house tar used in 
7 was remarkable for its uniform good quality, and we doubt if 
jouid duplicate the results secured that year with any crude tar 
resent available in sufficient quantity for our needs. 
I 1911 no appropriation for road work was made by the General 
mbly and consequently no bituniinous macadam was constructed. 
.1 1912 an attempt was made to duplicate in effect the excellent 
bts secured in 1906 by the use of crude tar by employing a com- 
ratively light refined tar. It was the express intention to apply 
to the roads built with this refined tar a seal-coat of asphalt as soon 
as need for such treatment was evidenced, thereby securing event- 
ually the same type of road which was bo eminently satisfactory in 
1910. 

Mechanical mixing was introduced into uur work for the first 
time in 1912. The type of mixer employed upon practically all of 
the work was a cube mixer of approximately one-half cubic yard 
capacity fitted with a heating device. The stone was not heated 
previous to mixing, the heating device being employed merely for 
the purpose of keeping the inside of the mixer warm so that it would 
not become clogged. The heat was developed by a flame generated 
by the combustion of crude oil sprayed under pressure, and this 
Same entered the mixer. It is the writer's opinion that this direct 
me WHS responsible for burning the bituminous material in sev- 



i stone employed in the mix upon the work in 1912 was both 
I I^ inch stone and commercial 1^ inch trap rock. The results 
red with the local stone averaged superior to the results with 
trap rock. 

The results secured upon our work in 1912 were variable. In 
1913 it was deemed necessaary to seal-coat with asphalt approxi- 
mately 42 per cent of the total area of the roads constructed in 1912. 
During 1914 approximately 6 per cent of the total area was seal- 
coated with asphalt. The roads which have not been seal-coated 
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are in very good condition at present, but we anticipate the neoesuty 
for applying a seal-coat to all of them during the next two constnio 
tion seasons. The seal-coating of the work done in 1912 has beoi 
very effective to date, but it is as yet too early to draw conclusiooa 
regarding the results of the 1912 work after seaj-coating as compared 
with the results secured in 1910 where the seal-coat was applied « 
the time of construction. 

During 1913 the amount of bituminous macadam constructed b; 
the cold mixing method was small as compared with the amouid 
constructed in 1912. Two methods were employed. The type rf 
construction employed in 1910 was taken up to some extent with t 
refined tar in place of a crude tar— a seal-coat of asphalt being 
applied at the time of construction in exactly the same maoBcr. 
An asphalt of characteristics similar to the asphalt employed upon 
Experiment No. 4 at Barrington in 1909 was used to some extent 
in both mix and seal-coat. The work by both methods has proved 
perfectly satisfactory to date, although the construction is so recent 
that definite conclusions cannot be drawn. Trap rock was employed 
satisfactorily in the mix for the first time during 1913. The com- 
mercial three-quarter inch size of trap rock was employed in place 
of the commercial li inch size which was previously used, and this 
product has given excelleot satisfaction to date. 

It has been proved in our work that the utmost care in construct- 
ing bituminous macadam by the cold mixing method is neceasary. 
The crushed stone must be perfectly dry at the time of mixing and 
all stones must be perfectly covered with bitumen in order that good 
results may be secured. The manner of carrying out the rollirg is 
also important in its effect upon the results obtained. It is, of 
course, necessary to secure by rolling as compact a mass as poeaible, 
but we have found that considerable care must be exercised in r^u- 
lating the time and amount of rolling. If the weather is cool at the 
time of construction, we frequently postpone the heavy rolling until 
mid-day, when the maximum warmth is experienced, although the 
initial rolling is done as soon after the mixture is laid as possible. 

The character and sizes of the crushed stone employed are also 
of great importance. We have secured the best results, as far as 
stone is concerned with our native rock, which is rather variable in 
character. As a rule our native rock is softer than trap rock and 
breaks with a much more irregular fracture than trap rock. There 
is more or less breaking of the native stone by rolling, and this 
appears to be beneficial rather than otherwise in that a denser pave- 
ment is secured. We feel that if trap rock is employed, smaller 
sizes are necessary than are necessary with a softer stone, unless 
there is a certainty of securing a perfect crusher-run from Ij inch 
to one-quarter inch or less. 

We have experimented with heating the a^regate previous to 
mixing, but these experiments seem to show that inferior results 
are secured as compared with the results obtained with the same 
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materials where the aggregate is unbeated- The aggregate in bitumi- 
nous macadam contains at best a large percentage of voids, and in 
the heated aggregate there was noted a tendency upon the part of 
the binder to run off from the stones, leaving only a very thin coat- 
ing upon each stone. In several cases, for instance, 18 gallons of 
binder per cubic yard of atone were necessary to cover all stones in 
our unheated mineral aggregate, but when the aggregate was heated, 
12 gallons would cover all stones and there would be considerable 
bitumen which would run through the mineral aggregate and be lost. 
The tendency for the bitumen to cover a heated aggregate very 
lightly seems to be due to the fact that the heat retained by the 
stones does not aflow the binder to become hard for a considerable 
time, with the result that it continues to run for nome time. We 
recognize that it is necessary to beat the ai^regate is a dense mixture 
such as a bituminous concrete pavement afTords, but in bituminous 
macadam work by the mixing method we prefer a cold aggregate or 
an aggregate heated but slightly. 

The weather conditions influence the results obtained in bitu- 
minous macadam by the mixiDg method considerably. We have 
noticed that roads built late in the fall just before freezing seta in 
are not apt to be as satisfactory as those built in mid-summer, even 
though the temperature at the time of construction is not low. It 
seems to be a decided advantage to roads built by this method of 
construction to have a comparatively long period of warm weather 
irotnediateiy after construction in order that the surface may become 
freed from the top covering of stone screenings and well smoothed 
out before snow and ice appear. In Rhode Island we consider the 
season most favorable to this type of construction to be between 
the middle of May and the middle of October. 

Upon the whole, the cold mixing method of constructing bitumi- 
nous macadam as practiced in Rhode Island appears to be an eco- 
nomical pavement for motor vehicle traffic. It does not appear to 
the writer as suitable for heavy horse-drawn traffic or for a heavy 
mixed traffic. The traffic upon several of the trunk lines in Rhode 
Island consists of motor vehicle traffic to the extent of over 90 per 
cent of the total amount of traffic, and it is upon these roads that 
we expect in the future to confine our bituminous macadam roads 
built by the cold mixing method. Through large villages where 
the percentage of borse-tfiawn traffic is lai^e, we ejcpect to take up 
a stronger method of construction. 

The CHAraMAN: The next paper on the program has been taken 
from the afternoon session and transferred to the momir^ session. 
It is a paper on "Convict Labor," by Mr. George P. Coleman, 
"late Highway Commissioner of Vii^inia, , 



CONVICT LABOR 

Bt George P. Colsman 
Stale Highway Commissioner of Virginia 

Prior to 1906 tbe convicts of tliia State were let out to eontd 
first, in the coustructioD of railways and other public works, f 
then under one contract for tbe making of shoes. This was done 
in the Penitentiary enclosure, in buildings constructed by tbe con- 
tractor. In the revision of our constitution on 1903, section 185, 
provides that the L^islature may make provision for tbe use of ber 
State convicts and jail men in the construction of State and county 
roads. With this end in view, tbe Legislature of 1906 passed thi 
Withers-Laseiter law, placing certain of her convicts on the roads. 
This law has been amended by each succeedii^ Legislature until 
its provisions are about as follows: 

A county or district of a county desiring to use convicts in the 
construction of its public highways, must make application, through 
tbe county road authorities, to the Highway Commisaioner, fta- a 
force of convicts. This application must designate the road or roads 
to be improved, their approximate length and location and the 
amount of money on hand to carry on the construction. The 
Highway Commissioner will, aa soon as possible after the receipt of 
this application, send an engineer to the county to make the neces- 
sary surveys for changes in location from which plans, profiles, gr- 
timates of cost and specifications are prepared. These estimates, 
plans, etc., are then furnished the county road authorities, and if 
agreed to by them, the Highway Commissioner then makes requisi- 
tion on the Superintendent of the Penitentiary for a force of men. 
The county road authorities, in this second application, agree, on 
the part of the county, that the work shall be done under tbe direct 
supervision of the Highway Commissioner; they also agree tbal tbe 
work shall be done either by contract or by force account; if the 
former, the work is then advertised by tbe Highway Commissioner 
and the bids are opened at the county court house and the work is lei 
to the lowest responsible bidder, subject to the approval of the 
commissioner. In this contract the contractor agrees to take a 
certain percentage of the whole amount in convict labor and agrees 
to use not less than a given number of men durii^ tbe life of the 
contract. These convicts are furnished to tbe contractor at 10 cents 
per hour per man, the total for each month being deducted from 
the monthly payments of tbe contractor, the county thereby secur- 
ing the benefit of this deduction. In the first contract made, it 
was agreed to furnish the contractor all labor necessary for his 
work, but it was found that under this plan the labor was used 
uneconomically and wastefully. The rules now require that a con- 
tractor shall not use less than 30 per cent, nor to exceed 40 per cent, 
of the total contract in convict labor. We are, however, working 



away from this plan, that is, using convicts on contract work, finding 
that under the second plan, that of force account, we get better re- 
sults both for the county and for the convict. 

Should we decide to do the work by force account, the county 
road authorities agree first to have the work doao under an engi- 
neer or superintendent appointed by the Highway Conunisaioner, 
who has complete charge of the whole work. They further agree 
to furnish all necessary teams, tools, machinery, materials, etc., 
necessary to economically and expeditiously carry on the work. 
They also agree tfl pay the superintendent and all necessary free 
labor, such as foremen, blacksmiths, etc., for it is not always pos- 
sible to get this class of labor from the convict body. We also 
require the county to provide such medical attendance as the pris- 
oners may require. The law requires that the prisoners shall be 
furrushed by the Superintendent of the Penitentiary on the req- 
uisition of the Highway Commissioner It further states that 
the Superintendent shall furnish a sergeant and the necessary guards 
to properly care for the men, stipulating, however, that the High- 
way Commissioners shall agree to the appointment of both ser- 
geants and guards, and that if at any time the Highway Commis- 
sioner should see fit, the Superintendent must remove any sergeant 
or guard unsatisfactory to him. It further stipulates that the High- 
way Commissioner and the Superintendent shall agree on the neces- 
sary rules and legulations for working the convicts. 

The Virginia convict road force is comptwed of all male convicts, 
who are considered safe by the Superintendent of the Penitentiary, 
and all male jail men over sixteen years of age, and this force, when 
placed on a county road or in a county quarry, is guarded, fed, 
clothed and transported at the expense of the State; this about 
equally divides the cost of the road work between the county and 
the State. 

A suitable camp site is selected with a view to proper drainage 
and a plentiful supply of good water; also that the men will not 
have to walk at any time exceeding two miles to or from their work. 
This is particularly important, since walking in gangs of ten to 
twenty is necessarily slow. The camps for the men are divided 
into a sleeping house, wide enough for a row of cots down each 
side, and an 8 foot passage way down the center, built to hold from 
fifty to eighty men. The men are supphed with all necessary bedding, 
etc., and in winter the building is heated with stoves. Next to 
this is the dining camp and at one end of this is the store room, 
kitchen and guards' dining room. Facing these, and a little to the 
side, is a camp with two rooms, one for the sergeant and the other 
for the guards. All of these buildings have corrugated metal roofs, 
and canvas sides, and the sleeping quarters have wooden floors and 
are so constructed that they can be readily taken down and moved 
to new locations. In addition to the sergeant, there are front three 
to five {uards, depending on the size of the camp. The payof the 
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sergeant at first b $50 per month and his board, which amount is 
gradually increased to $75 per month and board. This amount may 
be further increased by placing the sergeant in charge of the road 
construction. The pay of the guards ^gins at 525 per month and 
board, and may be increased to $35 and board. The guards are 
also required to supervise and direct the work of the men when called 
on to do 80 by the Superintendent, but with the class of men avail- 
able at the price, this has not been found practical. The salaries 
of the sergeants and guards constitute the heaviest cost of main- 
taining the State convict road force, and up to the present time we 
have not been able to devise any plan which will enable us to materi- 
ally reduce this cost. 

As a general thing, from three to five prisoners are kept in the 
camp to do the cooking, cleaning, washing, etc. The remaining 
men are divided into gimgs of from four to twenty men, the woist 
class of the prisoners being placed under guard and worked in the 
quarries or gravel pits or on the grade. The trusties are sent off in 
small gangs to shape the road, spread stone, build culverts and bead- 
walle and are used as blacksmiths, firemen, rollermen, drivers and 
water boys. The best men in the quarries and on the grade are 
trained as drill runners and enginemen and if their behavior war- 
rants it, are made into trusties and sent off on work not requiring a 
guard. 

The Legislature of 1906 appropriated $25,000 for the mainte- 
nance of the convict road force for eighteen months, and the last 
Legislature appropriated $145,000, together with the jail fees, which 
will give us about $180,000 for the maintenance of the force for 
1914. Since the oi^anization of the Department, we have used oon- 
victs in thirty-seven counties and at the present time we are main- 
taining camps in thirty-one counties, representing about eleven 
hundred convicts and five hundred jail men working on the roads 
of the State. It has cost the State during the past year to clothe, 
feed, guard and otherwise provide for this labor, approximately 
fifty-one cents per ten hour working day. It is quite impossible to 
compare convict labor with free labor unless you are working them 
aide by side and under exactly the same conditions. I have beard 
a great deal said about the inefficiency of prison labor as compared 
with the same class of free labor, the usual argument being that you 
cannot expect to get the same results from men working under com- 
pulsion and without compensation and hope of advanoement. 
From eight years' experience, we are of the opinion that prison labor 
properly bandied, that is, with intelhgence and humanity, ia iuflt 
a? satisfactory and efficient as any other class of common labor 
with the additional advantage of being regular and under perfect 
control. You are in a position to tiain each man for his particular 
work and to derive an immediate benefit from that training. 

Now of course we get all classes of men sent to the roads, some 
whose physical condition is such that they are incapable of doing 
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hard work; these are made into water boys, yard men, drivers, etc. — 
in other words, they are given such work as they are capable of 
doing. We have found that working prison labor on the roads is 
not without its drawbacks. In many sections of the State the 
work is light and it is not always advisable to string your men out as 
needed. Nor is it possible or economical with the funds in band to 
employ a sufficient number of guards. Our experience has led us 
to believe that the most economical results can be obtained from 
prison labor working under guard, when that labor is concentrated 
and when it is worked near their headquarters. One thing is cer- 
tain—the use of prison labor on the roads in Virginia has quickened 
the demand for better roads and given an impetus to the move- 
ment that nothing else has ever done. So much, then, for the 
benefit accruing to the counties and the State from the use of this 
labor in improving her highways. 

The State realizes that its first duty is to improve both morally 
and physically this class of its citizens, and to send these back into 
the world better able to cope with its temptations, and we feel that 
road work is a move in the right direction. In deahng with this 
phase of the question, you must not lose sight of the fact that about 
75 per cent of the prison population of this State is negro, and that 
your problem is thus made doubly difficult. The prisoners in our 
road force are allowed a reduction in their term of imprisonment of 
four days each month for good behavior, and when they prove that 
they can be trusted and are competent, they are given more skilled 
employment. It is the endeavor of each sergeant to have as many 
trusties on his work as possible; these men are put on special work 
without guards, and are allowed special privileges. Should they, 
however, break the rules or regulations, they are, as a punishment, 
placed back under the guard. The men are well clothed and fed 
and generally well cared for — they live and work out of doora and 
while each man is required to do a full day's work, they are never 
driven. There are a number of instances where the men on the 
completion of their sentence have been employed by contractors on 
the same work at good wages, and in many instances employed by 
farmers who live near the road work, and in this way they are kept 
away from their former haunts. One of the direct advantages 
to the convicts working in these camps, must be the training they 
receive in cleanliness and sanitary precautions of every kind. Con- 
sider that most of them are from the slimis of cities, that few of 
them have ever received training of any sort in the proper care of 
themselves physically, and you cannot fail to realize how much 
they must gain from the practical lessons they receive in assist- 
ing in the locating and management of the camps. The careful 
choice of a site, the precautions taken in guarding the spring or well 
from which the water supply is obtained, the disposal of all sewage, 
the cleanliness of the kitchen and the utensils used and the isolation 
of any member of the camp suspected of any infectious disease— 
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tbeee are all points on which the State officers have expended much 
time and many thousands of dollars to bring forcibly home to their 
uneducated citir^ns, and in no way could a class most needingsueh 
education receive it more thoroughly or clearly than in a well oraered 
road camp. Another important advantage derived from wor^iiig 
prison labor on public highways, is that it brings the average citi- 
zen in touch with the situation, thus giving him an entirely differ 
ent point of view; he is able to see for himself that very few of the 
convicts are dangerous and that many of them, if given a chance, 
will make good citizens. Changes are undoubtedly needed in the 
management of our prison labor, but it is difficult to lay down any 
one rule and say that if you follow this you will get the best results 
for the men, and therefore for the State as a whole. 

The Superintendent of the Penitentiary proposes to make an ef- 
fort to get the Legislature of Virginia to provide an appropriatioo 
with which to pay each prisoner who obeys the rules five centa for 
each day's work. This will amount to something hke $15 per annum 
for each prisoner and it is proposed to pay that amount to the pris- 
oner on the completion of his sentence. This will permit the dia- 
charged prisoner to have a small amount of money to start with on 
hifl release, and it is to be hoped that some such law will be enacted 
at the next session of the Legislature, for according to our present law, 
the prisoners are discharged without help of any kind other than 
their transportation, except such as is voluntarily given by the ser- 
geant or men in charge of the road work. 

I would like, however, to suggest for your consideration, the 
following plan which could be followed to advantage in this State, 
that is, grouping your prison population into four classes: 

First. Long term and dangerous men. 

Second. Short term men. 

Third. Trusties. 

Fourth. Paroled men. 

The first class shall include all murderers and all prisoners i 
records are known to be bad and all prisoners sentenced for | 
offences. 

These men are to be dressed in stripes and worked in stockadn 
and under guard in State stone quarries. This naaterial is to be 
supplied to the counties of the State to l>e used in the construction 
of their roada. It would, of course, be necessary to locate these 
quarries advantageously and with good transportation faciUties. It 
would also be necessary to secure low transportation rates from the 
railroad companies to insure an economical distribution of the mfr- 
tensl. 

The second class, to be composed of short term men, men «m- 
victed for the first time, and such men from class I as by expen- 
eiice you would find that you could trust even a httle, these mc 
be dreiised in blue or brown and distributed throughout the i 
to the various county road camps and to be worked tmdor gudj 
the grading nnd coni^ruction of the c/junty roads. 
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The third olase, to be composed of trusties, or, if you pleaae, 
Honor men, and to be taken from I'lass II, these men to wear an 
ordinary khaki suit and to be worked without guards and used as 

ilicrmen, enginemen, cooks, yardmen in the State and county 
in smali gangs to shape road and spread stone, in building 
concrete bridges, culverts and headwalls, and in every way made to 
feel that they are in places of trust and above all that they are being 
t rusted . We have considered the matter of working priaonera in 
large forces, without guards, aa is being done in some of the Western 
Stales, but have not yet been able to devise a plan which appeared 
feasible with the class of prisoners we have in our camps, though 
we may be able to do so later. 

The fourth class, paroled men. These men to be taken from class 
III and paroled for good behavior at some period of their sentence, 
I would suggest at the expiration of half of their time. These men 
to wear ordinary clothing and to be assigned to the maintenance 
department of the State or county, to be used as patrolmen onmain- 
t«nanre of the roads or on such other maintenance work as may 
seem best. These men to be furnished with proper quarters and 
paid a monthly wage, and where practical, given a house and small 
plot of ground and urged to have their families with them, these 
men to be a regular part of the State or county's free labor road 
system, the only difference being that they shall be required to re- 
port monthly to some general head. 

The Chairuak: The discus^un on this paper was to have been 
opened by Mr. J, E. Maloney, State Highway Engineer of Colorado. 

I, Maloney is unable to be present but has sent his paper in. which 
be read. 



CONVICT LABOR IN COLORADO 

Jamks E. Maloney 
Secretary-Engirte^r State Highway Commitaion 



In discussingthe very interesting paper of Mr. Coleman, to my mind, 
the question resolves into a general proposition for improving the 
condition of the prisoners, and at the same time performing some 
useful work for the State. 

In considering the question of convict labor, it is well to keep in 
mind those two propositions; one, the regeneration of the convict 
himself and his future welfare, and the other, the financial benefit 
to the State. If it is possible to accomplish both of these points, 
then indeed, is the practice of working convicts on the roads, a 
benefit to both the State and the prisoners. 

■he selection of the trusties and the placing of the men at the 
oua taskn are functions which belong to the warden of the Pen- 
IJ&ry, who is in direct touch with the men, and through bis 
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study of human nature is enabled to pick out the men best suited 
for the different positions. 

In Colorado, in addition to the various tasks for the upkeep of 
the Institution, such as the laundry, hostlers, gardeners, etc., the 
State has a farm of several hundred acres, on which, during the 
summer season, many of the prisoners are employed. 

In addition to this, starting from the year 1899, the employineat 
of the prisoners upon the State highways has been gradually ex* 
tended, until at this time our present warden, T, J. Tynan, hw 
seven road camps at work in various parts of the State, employing 
an average of 250 prisoners in total at these seven camps. 

The firat work in 1899 was done in the upper Arkansaa River 
Valley, in the neighborhood of Bucna Vista, under the bill intro- 
duced in the Legislature by Senator T. J. Ehrhart. In this year 
considerable work was also done in Fremont County by the con- 
victs. Later, in 1905, a bill was introduced by Senator Lewis, and 
another one in 1907 by Senator Barella, the latter bill providing for 
a convict built road from the New Mexico State line at the south, 
to the Wyoming State Une on the north. The Lewis bill, is the one 
under which our convicts are now being successfully worked on tbt 
roads under the present administration. Copy of this bill fat 
S. 6. No. 224, by Senator Lewis. 
AN ACT 

Providing for the working of the convicts in Colorado State PenitentiMy 
upon the public roada and highways within any county and upon the street* 
and alleys within the cities and incorporated towns located in the State of 
Colorado. 

Be U Enacted by the General Assentblt/ of the Stole of Colorado. Bscnolt 1. 
Upon the written request of a majority of the board of county corunusaionen 
of any county in the State of Colorado, the Warden of the Colorado State 
Penitentiary, situated at Canon City, is Fremont County, shall ijetsil such 
convicts as in his judgment shall deem proper, not exceeding the number 

Ticified in said written requeat, to work upon euch public roads and higfawaji 
Buch county or streets and alleys of any city or incorporated town within 
such county as shall be designated in said written request of said county 
commissioners; Provided, That such county shall pay all additional eipenae 
of guarding said convicts wfaile working upon said puoHc roads and highwa^i 
within such county, and shall furnish all tools and materials necessary in tte 
performance of said work; And, Provided, That when eatd work is done within 
the limits of any citv or incorporated town within such county, or city or 
incorporated town wnere said work shall be done shall likewise pay all addi- 
tional ex|)ensea of guarding such convicts while performing said work add 
shall furnish all necessary material used in said work. 

Section 2. Said convicts when employed under the proviaiona of Section 
1 of this act shall not be used for the purpose of building any bridge or Btruo- 
ture of like character which requires the employment of skilled labor. 

Section 3. The Board of Penitentiary Commifisioners are hereby em- 
powered to adopt a special rule applicable solely to convicts employed on tht 
public work herein authorized and contemplated, whereby convicta ao ei 
ployed shall be fi;ranted additional good time allowance, conditions^ 
their flood behavior and cheerful compliance with all rules that may b 
by said board or said superintendent for the managemcDt and ( 
convicts so employed. 
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Section 4. All acti, or parti of uts, in oonSict herewith are hereby 
repealed. 

Sectioh S. Id the opinion of the General Asaembly, ao emergeDcy eiciata; 
therefore, this act ahall tahe eSect aad be id force from and after its pasaaEe. 

Approved April U, 1906, 

Work was started on the main State road from Trinidad to the 
New Mexico line, and finished in 1907 by Warden Cleghorn. The 
famous "Sky Line Drive" at Canon City was also completed under 
Mr. Cieghom'a administration, and the development of the sytitem 
of working convicts without gun guards and solely upon honor was 
started by Mr. Cleghom. Our present warden, T. J. Tynan, took 
charge of the work in 1909, and has extended and developed the 
system, until at this time it ia one of the very successful adjuncts 
of the State system of road work- 
It has been stated by one of the superintendents of the convict 
camps, that "The use of this labor not only cheapens the construc- 
tion to the State, but takes the men out into God's sunshine, where 
the steady employment and wholesome life of the road camps are 
accomplishmg wonders in arousing energy and ambition, and some 
of these men have never before realized that they were capable of 
doing an honest day's work. Prison labor has some disadvantages. 
The men from all walks of life are thrown together, and in most 
cases they have to be taught the use of the road builder's tools, but 
as the work progresses, the majority of them leam to take an inter- 
est and pride in their work." 

The convict camps are made up of all nationahties and races, 
many Mexicans and negroes being among them. The desire to take 
advantage of the opportunities offered by the work upon the roads, 
is shown by all the prisoners, and the great majority of them soon 
exhibit a very keen interest in the work. All classes of crimes have 
been represented by the convicts worked upon the roads. It has 
not been found desirable or necessary to divide the convicts into 
classes, segregated according to the character of the crime, and if 
there is any division to be made between the prisoners, it should 
be based upon the individual characteristics of the prisoners, rather 
than upon the crime for which be has been convicted. 

The State does not pay the convicts any salary or per diem for 
their labor, but they receive credits, which enable the prisoner to 
cut bis minimum sentence in half. Any attempt to escape or violate 
the established rules results in the loss of all credits, and instead 
of cutting his time practically m half, he has to serve his full maxi- 
mum sentence. There are no armed guards used in any of these 
camps, the men being placed entirely upon their honor, and I believe 
this is one reason for the very satisfactory results obtained by the 
present warden. If you use armed guards to restrain the prisoners 
from any attempt to escape, then why exact any promises from 
the men, but if you accept a promise from them, to the e0ect that 
they will not attempt to escape, then they should be truBted. Other- 
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wise, the moral effect of their promise is absolotely lost. Under 
our preeent system, the attempts to escape have not been over 
1 per cent, and when 99 per cent of the men keep their word, it 
stamps the system as successful. 

The typical organization of the convict road camp is about fts 
follows: 

The camp is under the charge of a superintendent, who is assisted 
by one, two or three foremen, as the size of the camp may require. 
These men are all the salaried ofBciala there are connected with the 
camp. An average of 25 to 50 prisoners may be detailed to any 
one camp. In all of the camps of the State the quarters are pro- 
vided by the county and State Road Fund, as distinguished iroff* 
the Penitentiary Fund. This equipment consists of wall tents of 
extra heavy canvas, with flies, and in case of winter quarters the 
walls of the tents being boarded and papered, and stoves provided - 
The men sleep in separate bunks in tents provided for that purpose ^ 
about 4 to 8 to a tent. There is a superintendent's tent, necessary' 
shelter for the stock, etc., and in fact, the equipment is the samps' 
as would be used by a contractor prosecuting the same piece o*" 
work, except that the men are better provided with shelter, clothes ,^ 
and food. 

The sanitary conditions are looked after very carefully ; the cleanli- 
ness of the camp, and the physical well-being of the men are espe- 
cially looked after by those in charge of the work. Sanitary pre- 
cautions and close inspection of the health of the men are poiot^^ 
which are conducive to better work. 

The stock necessary for the hauling of supplies to the camp, or~ 
for working upon the roads is also supplied by the County ancK- 
State Road Fund. An outfit for camp purposes may run from- 
SIOOO to $2000. not including the cost of the stock. Clothes for- 
the prisoners are supplied by the Penitentiarj'. A prisoner's trans- 
portation is furnished by the counties, except where a prisoner xm 
returned to the Penitentiary for any infraction of the rules, or 
attempt to escape, in which case the Penitentiary stands the expense. 
No armed guanls of any kind are used at any of Colorado's con- 
vict camps. As a general rule, the night watchman is one of the 
prisoners. 

The pay of the superintendent runs from $100 to $125 per month. 
For assistant foremen, the salary runs from $75 to $90 per month. 

In the last two years the prisonere have constructed a total of 
about one hundred miles of road. 

Under the law, the control of the con\icts is entirely in the hands 
of the warden and penitentiary oflicialB, the supervisors and foremen 
being appointed by them, and this is, I believe, the proper method, 
as the prisoner is in the custody of the warden, and the warden is 
responsible for him durirg the term for which he is sentenced. 

The State Highway Commission has assisted the counties ard 
prison ofGcials in the establishment and emploj-mect of the roai 
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bps by apportioniDg funds to the counties tor tLe construction o( 

rtain pieces of the connecting St&te Highwaye, and enabling the 
counties to equip and maintain the camps. The position of the 
Highway C-ommis^on in connection with the convict road construc- 
tion ia purely advisory; the matter of the engineering aseiatance 
and suggestions being made through the county commisaionera, 
who are the active executives in dealing with the warden of the 
Penitentiary. 

In regard to the actual costs of maintenance for these campa, I 
submit the following statements, which include four campa, aa 
follows: 

No. 1, Two campa for the season of 1913 and 1914; No, 3. One 
camp from June, 1913 to October, 1914; No, 4. One camp during 
1913 and 1914— total 24 months. 

In the first two camps during 1913 from October 1912 to July 1, 
1913, or ten months, the total cost was $6284.74 (equipment not 
included). The total number of days in that period of time was 
308. The total number of daya worked was 248. The average cost 
of food per man per day was 31i cents; the average coat per man 
per day was 61} cents; this includes all salaries, repairs, stock feed, 
etc; and the average cost per man per day actually worked on the 
roads was 77 cents. The average number of men in camp for this 
time was 40, about eight of these being used about the camp. The 
average number of bead of stock, 8; average cost per mile of road 
built, S2513.89; they having completed 2} miles of mountain side 
hill work, 16 feet in width. 

In this second camp for the season of 1914, or from August 1, 
1913, to September 1, 1914, being 13 months, inclusive, the total 
number of daya was 396. The total number of days worked was 
296}. The average number of men, 33; the average number of head 
of stock, 6; the average cost per man per day for food was 37.6 cents, 
and the average total coat per man per day was 89.15 cents; the aver- 
age cost per mile, $3163 60, a total length of 3.67 miles having 
been finished during the season at a total cost of $11,613 .96. The 
average cost per man per day actually at work on road, $1.50. 
This includes a drilling outfit, which coat $2000. 

The work consisted of mountain sidehill and some very heavy 
rock for about If miles; the balance was earth and loose rock, moder- 
ately heavy timber clearing; the roadway averaged 16 feet in widtb- 

In the third camp, the work started June 10, 1913 and extended 
to October 1. 1914 inclusive, making a total of 15 months. During 
this time some 6} miles has been completed, at a total cost of 
$29,164.38. This includes about $1800 for a portable drilling plant, 
and gives an average coat of $4487 per mile. Of this work about 
4 miles is in heavy rock work, and about 1} miles in heavy earth 
and gravel, and 1 mile of light earth work. 

In the next camp the convicts have been at work for the past 
tour seasons, and their work is mostly in open prairie country, and 
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has consisted of a great deal of work with blade graders ani 
tion engine haul for the graders, and alao horse haulage i 
dirt, and the grading and scraping machines. The average number 
of men employed has been 25; the average number of horses employed 
has been 16; the total miles of road improved has been 94; the tol^ 
number of bridges and culverts built by the convicts was 60; and 
the total miles surfaced, 61. The average cost of this work to the 
county for the past four seasons has been approximately $1150 
per mile, including bridges and culverts. 

In estimatii^ the comparative value of the convict labor as against 
the free tabor, it would be essential to have the yardage moved and 
to have the clai^ification of material. As in the case where the 
counties do their work by day labor, the engineer does not always 
cross-section the work, simply placir^ the center and grade stakes 
for the use of the superintendent, and an occasional cross-section 
stake, giving the width and general outUne. 

This, however, is not sufficient to fully calculate the yardage on 
any of these pieces of work. A comparative idea may be had by 
the actual cost of labor per day per man actually at work on the 
road. This runs from 77 cents to $1.50 per day; and having this 
figure prepare the relative efficiency of the labor as between the 
prisoner and the ordinary road laborer. I believe this work of the 
prisoners will show an average saving of about 25 per cent for the 
conditions under which they have been worked in this State. In 
some cases a much larger saving than this is shown, and in other 
cases the saving is smaller. In starting an outfit for this kind of 
labor many drawbacks will be encountered at the beginning, espe- 
cially in the selection of men to superintend the camp, and this is 
an important position, but once started they can be kept running 
smoothly. 

In conclusion, I can say that our experience with this metbtu 
employment for the prisoners committed to the Penitentia 
Reformatory, has been entirely satisfactory. 

Tbb Chairman: Mr. E. R. Morgan, State Road Engint 
Utah, will continue the discussion on this paper. 

Mr. Morgan; You, no doubt, have observed that in Mr. Cole- 
man's opinion the use of convict labor has two main purposes, 
namely, the utilization of their energy from an economic point oF 
view, and the uplift of the prisoner from a humanitarian point of 
view. The funik,mental conception of the problem will likely be 
accepted by all. Using it as a basis, the conclusion is justified that 
the system, which has been in use in Virginia and is yet, at least to 
some extent, is not an efficient one, as it must be apparent that a 
contractor is chiefly concerned with the economic pha^e of the ques- 
tion. It is probably true that whatever consideration the question 
of benefit to the prisoner receives from the contractor is incidental, 
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and coDtingent upon the pecuniary benefit he is to get from the u!>c 
of the convict's energy. 

Convict labor must be entirety in the ctmlrol of the State or the 
county concerned, and used exclusively for the benefit of such com- 
munity, and the convicts. The intention of the officials of the 
State of Virginia to obtain a monetary consideration for the con- 
victs 13 conunendable for, no doubt, even a small sum of money at 
the expiration of their terms would tend to prevent their committing 
further crimes during the period in which they should be endeavoring 
to place themselves on a self-sustaining basis. The amount of money 
set aside from the funds of a community, county or other political 
sub-division on account of services performed by convicts, should 
be materially increased; part of it to be retained by the State for 
expenses of prosecution, keep, etc. ; part to be paid to the dependents 
rendered so by the crimes committed by the respective prisoners; 
and the remainder to be ptud to the prisoners at the expiration of 
their sentences. 

As mentioned by Mr. Coleman, there is no doubt that convict 
labor can be more advantageously prosecuted if the convicts are 
properly classified. The classification, however, in my opinion, 
should be made with reference to the character of the men; if work- 
ing in separate camps and with reference to the kind of service they 
are capable of giving, if laboring in the same camp. 

Utah is yet struggling with the A B C's of convict labor. Never- 
theles!5, I believe that to note what we have done in this matter will 
\x helpful in the discussion of the question. 

The Legislature of Utah in 1909 enacted a law, which provided 
that prisoners in the State prison may be required to work on the 
roads under regulations made by the State Board of Con'ections. 
Boards of County Commissioners wishing the services of the con- 
victs were required to make application for them to operate them 
under the State Board of Corrections without financial assistance 
from the State for their subsistance while at work. Convict labor 
on the roads in Utah was hitherto imtried, and the results were 
unknown. The inducements by the law for the use of convicts 
on the roads were thought to be small, and therefore, the law f^ed. 
In 1911, the liegialature enacted a law giving the State Road Com- 
mission, and the State Board of Corrections control of convict labor 
on State roads. The supervision of the work was given to the State 
Road Commission. Power was granted to the State Board of Par- 
dons to give privileges to convicts who perform service upon roads, 
public buildings or grounds, especially a reduction of sentence, con- 
ditioned upon their good behavior and efficient service wliile so 
employed. Twenty thousand dollars was appropriated for the use 
of the warden in the purchase of camp equipment and supplies, 
paying for the service of extra guards, and the trEinsportation of 
men and camp equipment. There was also appropriated for the 
use of the State Road Commission the sum of $40,000 for the pur- 
^^hase of construction equipment. 
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111 May and June of 1911, the Slate Road (Jomniission purfibaseU 
equipment amounting to about $15,000, and work was commenced 
in July. The work undertaken was a macadam road in Box Elder 
County. Between 40 and 50 convicts were employed on the road. 
They were directed by a construction superintendent who was 
assisted by 4 guards. The road was first graded, cobble stones were 
gathered from the adjacent hillsides, crushed and delivered on to 
the road by team.s, spread, rolled and sprinkled, after which the 
drains were made. From thi.s statement, it will be seen that a 
variety of service was rendered, some of which waa skilled. There 
were built 2,5 miles of road at a cost of about $2000 per mile. For 
camp purposes in this work, the use of a 5^cre tract of land was 
obt^ned. The kitchen, dining and sleeping tents were enclosed 
in a stockade made by building a barbed wire fence, 10 feet high, 
around a 125-foot square. The wire was spaced 4 inches. The 
prisoners were guarded day and night. Each Une of fence forming 
the enclosure was illuminated at night by carbide lights. During 
the operations of this camp, two men escaped from the enclosure 
but were recaptured. 

In December, 1911, about 20 trusties were taken to Washington 
County and worked until about the middle of the following April, 
during which time, they were not guarded closely and no miui tried 
to escape. This is mentioned in order that the progress in convict 
management may be noted. 

In August, 1913, the State Road Commission more than doubled 
its construction equipment. The convict camp was enlarged to 
about 70 men, and the construction of the concrete road undertakeo- 

The population at the Utah State Prison varies between 275 and 
300 men. About 40 of these are working outside the prison walk, 
on the grounds and farm. In order to obtain 70 other men who 
could be trusted and who were capable of performing the desired 
service, considerable care and jud^ent was required. A number 
of long term men mcluding murderers, burglars, and holdups were 
selected. At the camp, the dining, sleeping and kitchen tent« w«re 
located within a square surrounded by a single smooth wire which 
was illuminated at night by carbide lights at thagonal corners. For 
the safety of the prisoners, a head guard was made responsible. He 
was assisted at night by 4 guards. The prisoners were guarded and 
directed in their work during the day by 4 other guards, who in turn 
were directed by the head guard and the construction superinten- 
dent. The double headed organization is notable and objectionable 
from the standpoint of expense, but it is nevertheless difficult to 
obtain guards with construction ability or construction superin- 
tendents who will assume the responsibility of convict camp discipline. 

Material and supplies were hauled from Salt Lake City to the 
road by convicts a distance of 6 or 7 miles without an accompanying 
guard, so it will be seen that considerable freedom was allowed the 
prisoners. 
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AIkhiI 4 miles of cuucrete road It tevi wide and 7 inches thick , 
; constructed. The road which has been built baa co^t about 
» per mile, IVimin lalior has lessened the i-ost per mile from 
} to S2000. 
^The State Board of Pardons authorized the warden to allow a 
jiiutation of sentence uf 10 days for every 30 days the prisoner 
spends at the road camp regardless of whether he is sick or whether 
the weather conditions will permit of the work being prosecuted, 
conditioned, however, upon the faithful observance of camp rulee. 
During the time they have been employed, 8 have escaped from 
camp, 5 of which have been recaptured, a very enviable record from 
a pmrly prison management point of view, 

At camp, after working hours, on Sunday and holidays, they are 
permitted to play ball, pitch horseshoes, or engage in other recre- 
ative exercises. About 20 good magazines are furnished regularly 
for the use of the camp. DaLy papers are allowed, but not furruBbed. 

The cump at present is provided with bathing facilities so that 
every man may bathe daily if he wishes and must do so at regular 
intervals. 

The attitude of the guards toward the men is kind, and consider- 
ate. No guard is allowed to use profanity when addressing a con- 
vict. The guards and the construction superintendent instruct the 
men as to how to perform the required service in a considerate 
manner, which instruction is received generally iu the same spirit 
that it is given. 

They are fed plainly but subirtantially. The general attitude of 
the men toward the work in hand and the conditions generally sur- 
rounding them is good. They frequently manifest interest in the 
work and rarely does discontent spread beyond a few. 

As an example of discontent and discipline, the following was 
recently observed. A number of teams were grading. One of the 
drivers, a convict, stopped his team and refused to proceed. The 
guard in charge directed the other men to drive their teams around 
his. This was done for a considerable period of time, after which 
the disgruntled one resumed his work without further remark from 
the guard. Had the convict persisted in his stubborn attitude, he, 
no doubt, would have been returned to the prison, a thing most 
dre^ed by one privileged to perform road work. 

As examples of interest in the work, the following is mentioned: 
The prisoner operating a self-propeUing street paver on the concrete 
road, who by the way was incarcerated for taking the part of a high- 
wayman, was a.sked how he was getting along. The reply was, 
"aU right except my engine is pounding considerably. I will fix 
it during part of my noon hour." The concrete mixer man on the 
same job was observed, without his knowledge, to shake his head 
r^retfully when he discharged from the mixer a batch of poorly 
mixed concrete. General remarks concerning the day's work are 
heard from time to time expres^ng regret and satisfaction according 
to what was accompUshed. 
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These facta are very important from a huDiaottarian point of \kt 
and cannot be disregarded when pure econooucs are being considcnd. 

Mb. Atkinson (of Loulaana) : I would like to ask one questiat; 
who was in direct charge of these convicts while at work? \fi/) 
has the direct supervision and control? 

Mr. Coleman: The representative of the Highway Departmcat, 
the superintendent or the engineer appointed by the CommiaiOB 
haa full control. 

Mr. Atkinson: And the captain and guards are under bis orders 
and instructions? 

Mr. Colbuan: Yes. 

Mr. Atkinson : I want to say that we worked convicts in Louisi- 
ana a year and a half or two years, but the captains and guards 
were employed by the Board of Control and the engineer in charge 
did not have direct control of them, yet, we got along nicely and 
did good work; in fact our work cost us under the convict system 
about 50 per cent or not over 75 per cent, of single work under 
contract, and it haa been proven to my mind that the system of 
working convicts on road work is very successful and is a verj' 
economical way of building roads. Now the cost to maintain these 
convicts in Louisiana was about 41 cents per man per day; that 
includes the maintenance of convicts and the guards' salaries and 
the captain's salary. The reason I asked about who had charge 
and fuU control of the convicts is that I beUeve we could have gotten 
better results if the Engineering Department had fuU control of 
convicts. For instance, the captain may have 3 or 4 flunkeys to 
wait on him and members of the guard would have 3 or 4 Qunkeyi 
and out of 40 or 50 men there may be 10 or 15 idle to act as fluokeyB, 
but nevertheless under the system we have it has been proven to 
my mind that the convicts can be worked very successfully on ro^^ 
work. ^^1 

The Chairman: Mr. Johnson of Roswell, New Mexico. ^^| 

Mr. Johnson: Mr. Chairman and Fdlow Highwaymen: I amnot 
a highway engineer or road commissioner but 1 have a bond of 
relation to these brethren. You heard yesterday of the system of 
county roads at Charlotte and in Mecklenburg County, North 
Carolina. My wife's father was the chairman of the Board of Road 
Commissioners of Mecklenburg County for 30 years and built the 
first mile of their macadam road, which v/rs the first mile of macadam 
road built in the South, so while I have no claim to a relationship 
directly, I have by marriage. I am a minister of the gospel; forced 
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some years a,go to give up the work of aa active city pastorate in 
Chicago by a nervous breakdown and compelled to live outdoors. 
I found more outdoors in New Mexico than anywhere else and have 
lived there for the last several years, and being unable to take up 
the active work of a pastorate, I have ^ven the most of my energies 
to promoting the gospel of good roads. We have called upon the 
United States government to help us out of the mud. We have 
appealed to the boys and girls of our high schools to help us. We 
are now getting the cooperation of the ladies and I tell you it is time 
to ask the ministers and priests of this country to enlist in thia 
campaign for good roads. Does not the Good Book say to make 
the crooked straight and the high places low and the low places high 
and to make smooth the way of the Lord? It is time that we inter- 
preted that rightly. Does it not say that we live and move and have 
our being in Him? WeL, the moving is pretty tough in some places 
and therefore good roads have a great deal to do with rehgion. 
I want to speak in support of two of the resolutions adopted here 
today and in the first place I want to show you some apples. These 
apples were grown a few miles west of Roswell, New Mexico, in the 
White Mountains, at an elevation of 5750 feet. It is 25 miles from 
the orchard to the nearest shipping point. The United States gov- 
ernment has established the Lincoln National Forest there, has with- 
drawn the area from settlement and it is impossible for us to tax 
it to build roads, and those apples have to be hauled most of the 
25 miles over federaliiied areas. Now I am feeding apples like 
these to the hogs out in Lincoln County, because the United States 
government has not thus far lifted a finger to improve the roads 
across its own land. Federal aid in our county means something, 
but it does not mean what it means in this convention. It means 
that we frontiersmen out in New Mexico have to aid the United 
States government to make the roads. Last summer 1 took my car 
and three men and went and fixed the impossible places on Uncle 
Sam's domun in the Ijncoln National Forest on my way to my 
market and shipping point, and I then went over to the next county 
— I am set behind and before by the government; on one side is this 
Lincoln National Forest and on the other the Indian reservation — 
and I went over to O'TerrcU County and asked the National Com- 
missioner if they would fix up the worst places on the Indian reser- 
vation. It is the worst piece of road on the Southern National 
Highway which crosses it from here clear across to Santiago, and 
we have been trying for two years to get the government to appro- 
priate the money to fix that road and they would not do it. So 
I went over to O'Terrell County got $1000 of their county road 
tax and fixed that place on L'ncle Sam's Indian reservation. That 
is federal aid in my county. You have adopted a resolution in 
which you have joined ua in tr>'ing to get the United States govern- 
ment to fix up the federalized areas. There are over 200,000,000 
acres of land withdrawn from settlement in the United States, mostly 
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in the West, for Inditm rctiervations, forest reserves and other federal 
purposes. You can go halfway across the 350 miles east and west 
across New Mexico, on those federalized areas, and two-thirds of 
the way across the State of Arizona on theoi, and if you take the 
map of the United States and look at those colored areajt which 
show you how much of the great West has been withdrawn froiu 
entry for federal purposes, you will .-iee that the adoption of that 
resolution, if it ie carried into effect, will mean the building of thou- 
sands of miles of road that are needed on these great through routes 
to get yonder to the Pacific Coast and on to the wonderland of 
America, and I want you, when you go home, to take these resolu- 
tions, blue pencil them and send them to your representative in 
Washington and ask them to help us to develop the great West 
by getting appropriations to build tho^ roads. There is another 
point I want to emphasize in this stretch of five minutes; I listened 
here to that ma^ificent address of Senator Hoke Smith; I listened to 
that splendid address of the President of the Southern Railway 
pleading for the market roads from the farm to the nearest market 
or shippmg point; gentlemen, that is true of one-half of the United 
States, but you may draw a line from Winmpeg down to Bismark, 
North Dakota, North Platte, Nebraska; Amarillo, Texas; and San 
Antonio to Corpus Christi, and your map will show you that one- 
half the area of the United States lies west of that line and the 
other half east. You can call the eastern half the leaky half of the 
United States, because it rains so much and agriculture is the main 
interest; but the western part is the arid or semi-arid W'est. There 
are indeed exceptions, there are magnificent valleys like the one 
■ in which Roswell is located, with its 600 artesian wells. We have 
intensive cultivation of the soil, vast alfalfa fields, orchards of apples 
like these, 40 miles long and a dozen miles wide, but speaking gen- 
erally, about one-half of the United States depends on mimng, upon 
the live stock industry and upon the presence of the health seekers 
and the tourists for its prosperity. That happens to be that great 
West and we are vitally interesfed in these great through routes 
that will open up the lines of communication between the older part 
of the country that we call our home. We want these through routes 
that the people may come and see and get well and help us develop 
the magnificent boundless resources of our great West. We say 
that the United States is looking at this proposition with one eye 
when it ought to look at it with both eyes. When we find that the 
United States Office of PubUc Roads is simply a branch of the Depart- 
ment of Agriculture, we say that the Office of Public Roads should 
be a department by itself and we should have the through routes 
that are as essential to the development of our great country as it 
is that the farmer should have his. We want you to have your 
roads, that is the thing for Geor^a and Iowa and the farming St«t«8, 
but we want you to help us to get our roads that are vit^ to the 
development of our country. Gentlemen I thank you. 
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The Chairman: The Committee on Resolutions desire to make 

I report, after which we will take a recess until 2 p.m. 
Mr, W. Tom Wiim, Chairman of the Committee on Resolutions, 
Wented the following resolutions which were, on motion, adopted. 
Reso 
e pr 



FEDERAL COOPKRATION 



P Resolved, That the American Road Congress emphatically endorse 
we principle of federal cooperation toward the construction of 
main highways and thus assist the several States to build the main 
market roads in the one-half of the country which is devoted to 
agriculture — and to build through main roads in the one-half of the 
country which is not predominantly agricultural, but whose pros- 
perity depends upon mining, the rising of live stock, and the pres- 
ence of the health seeker and tourist. 






STATE HIGHWAY COMMISSIONS 



'bereab, The American Road Congress believes in and has long 
all States to enact uniform road legislation, and 

Whereas, Experience has abundantly demonstrated that effici- 
ency and economy are not obtained in the constructjon and upkeep 
of main roads, except by the cooperation of the States through skilled 
departments, and 

Whereas, Forty of the forty-eight States have enacted State 
legislation; Georgia, Indiana, North Carolina, South Carolina, Tenn- 
essee, Arkansas, Florida and Texas, being the exceptions, and 

Whereas, Federal aid and cooperation is near at hand, and it ia 
probable that States having no highway departments will be unable 
to participate in such ajd, therefore be it, 

Resolved, That the American Road Congress in annual convention 
assembled in the city of Atlanta embracing several thousand dele- 
gates representing every State, reaffirm its belief that State Road 
Departments and State Aid are essential to secure efficiency and 
economy, and be it further 

Resolved, That copies of these resolutions be sent to the governors 
of all States and te their various highway officials and that they be 
urged to promptly commend such laws to the legislatures in their 
nepeetive States. 

LINCOLN HIGHWAY 

Ketolved, That the Lincoln Highway Association be commended 
its successful voluntary effort in arranging with counties, cities 
townships for a connected series of roads across the United 
States, thus providing a definite and continuous route (o be used 
wholly or in part by those who wish to become acquainted with the 
agricultural, mining and scenic advantages of their own land. 
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PUBLIC SAFKTT 

Resolved, That the American Road Congress deplore the frequi 
accidents on the public highways and urge upon the various h^hway 
oERcialfl or other authorities throughout the United States the enact- 
ment of the necessary rules and regulatiooB to insure the pi " " 
safety. 

KOADS IN FEDERAL HGSEHVATIONe 

Reeolved, That the federal government be ui^ed to build 
ways across all Indian and forest reser\'ationa and all other feda^ 
alized areas, where such connecting links are essential parts of 
established through routes of travel. 

COURTESIES 

Resolved, That the sincere thanks of the American Road Congress 
be extended to the State of Georgia, the county of Fulton, the city 
of Atlanta and to the public press for their active cooperation, gen- 
erous hospitahty, and assistance generally in making this the most 
successful Road Congress. 

November tS, f P. M. 

Dr. Joseph Htde Pratt, Chairhan 

The Chairman: The first paper on the program this afternoon 
id "Road Work by the Army," by Major Amos A. Fries, tj.S.A. 



ROAD WORK BY THE ARMY 

Majok Amos A. Fries 
Corps of Engineers, U.S.A. 

This subject might be construed in two different ways; 
the builder, as referring to the construction of roads, and e 
by the man on foot, as referring to the use made of the roads. TtJa 
last view is the one army men will appreciate most. To the weanr 
soldier carrying hia bed, board, and weapons, the road he is trai- 
ling over is a matter of supreme importance. This importance 
arises both from a consideration of his own personal comfort, and 
from his ability or inablhty, as the case may be, to get into a (avot- 
able position for battle. 

Rapid marching has saved the lives of many soldiers, and woD 
many battles. Napoleon in his many campaigns was the firrt grefil 
exemplar of this fact, and an able example of it in our own day mt 
Stonewall Jackson's Shenandoah Valley campaign in 1862. Indeed, 
the Civil War furnished many examples of rapid marches that vitadj' 
influenced the fortunes of battles. 
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And just recently we have had some very brilliant exhibitions of 
rapid marching in the European War now in progress. The advance 
of the Germans through Belgium almost to the gates of Paris, as 
well as their later retreat to the line now held by them furnished 
a brilliant example of two things: thorough preparation beforehand, 
and the rapid movement of very large armies. This was true not 
only of the German armies, but of the French, English and Belgians, 
both in retreat and on the offensive. 

Without good roads such rapid movements of vast armies would 
have been impossible. And thus again we see another example of 
how the arte of peace aid in the prosecution of war, or perhaps we 
ought to put it the other way, how the arts of war make for comfort 
in peace. Why? Because the first great builders of roads — the 
Romans — developed the art for the very purpose of moving their 
armies rapidly to any threatened frontier, and it was from them 
that the English, French and Germans got their first lessons, and 
their inspiration for good roads. And here we come to a truth 
that all we universal peace advocates — which all true army men 
are — must bear in mind, that is, that almost every art that makes 
for progress and comfort in peace has its uses in war. This is as 
true of powder as of roads, of tempered steel as of the clothing we 
wear on our backs. And until we can persuade the other fellow to 
abandon all thought of their use for war, we must continue to plan 
and prepare to use them ourselves in self defense, or else bow to the 
man who does use them for war purposes. Perhaps you think the 
statement that all true army men are for universal peace a case of 
poetic Ucense, but most assuredly it is not. 

The most advanced teachers who are fighting the vices that cor- 
rupt and kill, including the use of alcoholic liquors, depend upon 
instillii^ into the mind, particularly of the young, the horrors of 
succumbing to the vices they are attacking. Is it any wonder 
then that the army man with a loving wife and children is for peace, 
when all his study and observation impress upon him the hell that 
war is. But slavery, to an independent man, is a worse hell than 
war, and so the army man prepares for war hoping Jt may never 
conic, but with the feeling that if the time should come when his 
country's freedom is menaced he can strike a telling blow for home 
and fireside. 

This is a good deal of a digression from " Road Work in the Army," 
yet we ail need once in a while to stop and realize how much our 
works built during peace for peaceful pinposes will aid us to repel 
aggression in war, providing we are prepared for war, or if we are not 
prepared how much the same works may aid an enemy in over- 
coming us. 

Road work in the army! No attempt will he made to outline the 
Ktory of such work, as this was done in an able manner by Colonel 
fflcer Cosby, of the Corps of Engineers, in an aildress delivered 

lore the Second American Road Congress, held at Atlantic City, 
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New Jersey, October 4, 1912, and published in the proceedings of 
that Congress, and in the Professional Memoirs, Corps of Engineers, 
U. S. Army, for July and August. 1914. 

Briefly then, the army, and particularly the Corps of En^netn, 
has been engaged upon variouB classes of road work from the very 
beginning of our national life. These roads have varied from the 
crudest trails constructed under fire in the presence of the enemy 
to some of the finest roads and streets constructed anywhere in 
the country. Roads built by army men are found all o\-er the 
United States, and our foreign possessions — in the tropica, in Cuba, 
the Philippines and Pauama, in the frozen North in Alaska, in the 
lowlands of our coast, and in the mountains of Yellowstone Park, 

As the writer is at present in charge of road work in YeUowatone 
Park it is believed a brief discussion of that work will prove inter- 
esting, since the conditions of work are unique, due to the high 
altitude of the park, and its location in the midst of the Roc^ 
Mountains right in the path of the storms that, starting from Alaska 
sweep first southward, and thence eastward across the United States, 
only to disappear in the storm-lashed Atlantic. 

To begin with, there are the tourists— God bless thom— who 
alone make roads in the park a necessity, and who are, to say the 
least, an awful nuisance to working parties, and the cause of a great 
increase in coat in many classes of construction. This ariaee from 
the fact that the best, and in many cases, about the only work- 
ing season, coincides with the tourist season. Then too, there are 
no automobiles, no railroads and no trolleys to faciUtate and cheapen 
the supply and distribution of materials, and for hauling away 
excavated material of all kinds. Here the horse is supreme! mules, 
even, being rare. 

Every State has its own problems in road constructioo, ae is 
proper, but Yellowstone Park, being a national institution, would 
appear to have them all, which, while it may be proper all r^t, 
is most disconcerting to the engineer trying to build and miaintain 
roads. Since without money there would be do road problems, and 
since Coi^ress is the source from which money for Yellowstone 
Park comes, we will begin there. 

The Congressional problem arises from fiscal year appropriations; 
that is, the money becomes available July Ist, if appropriated be- 
fore that date, and if not, then, from the date of the appropriation, 
and must be spent by June 30lh the following year or revert to the 
Treaflury. Under ordinary circumstances a year is a year whether 
beginning in January or July, but circumstances, like everything 
else in the park, are extraordinary. There are few places wherr 
4 feet of snow will fall in three or four days only to be washed away 
by 24 to 36 hours of violent thunder showers, and yet that is vbai 
happened September 12 to 20, this year. 

One year the spring will be early, and work can be 1 
most of the park in May and last into November, and the i 
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can only be carried on at a few places before June 30, and may be 
stopped entirely early in October. At the beat the winters are 
long and cold, and thus the second problem is what really makes a 
problem of fiscal year appropriations. Where work can be carried 
on for BIX months one year and only three the next one needs to be 
an Isaiah to tell what to do. If, as occasionally happens, the appro- 
priation is made later than July 1st, the season is shortened just 
that much more. That was what happened this year, the season 
b«ng shortened almost six weeks, and it has been even worse on some 
previous occasions. 

If appropriations were made available until spent the amounts 
unexpended during a short season could be carried over into a loiter 
xme with great economy. As it ia now, the engineer must push 

ork in short seasons in bad weather when highly efficient work is 

ipoesible. or else turn most of his appropriation back. 

Once again, the winters are long and hard, and are usually ac- 
companied with very heavy snow-fall over nearly all portions of the 
park. !n the higher altitudes the ground begins to freeze the last of 
September, and is often not completely thawed out until late in June 
of the following year. 

As in all mountain roads grades are fairly frequent, and while 

frtr to the minimum in the park there are quite a number of 6 and 

per cent ones, with many of lesser degree. Due to the heavy 
freighting in the fall and again early in the spring the snow in the 
middle of the road is packed down and melted first, thus causing 
most of the water to run down the middle of the road — a frequent 
cause of serious injury to the natural soil surfaces that predominate 
throughout the park. 

The tourist iwason lasts from June 15 to September 20, and this 
corresponds to the Ijest working season, and in many j'ears to the 
entire working season. The travel is heavy even in poor years, 
which naturally interferes greatly with the iraprovement of existing 
roads. For instance, every bridge rebuilt requires that it be con- 
structed at a site different from the old one, or else that a temporary 
bridge be built so teams can get around it. In fact, all road work 
must be carried on so as not to interfere with the tourist coaches, 
and since only horses are used, and many grades are steep, with deep 
canyons on one side, and mountains or walls of rock on the other, 
une care must be used with all machinery and tools that might 
it«n the animals. In most places this means night work with 
rolltsrs and similar machinery, or the abandonment altogether 

their use. 

Tourirtta make |jark roads necessary, and they being mostly natural 
bom Americans have the right to kick if things are not satisfactory, 
and many avail themselves of the opiwrtunity. It was for this 
reason that some years ago the government liegaii sprinkling the 
main traveled roads, and of course once begun it has had to be con- 
tinued. And it is right too, but nevertheless it is quite a problem 
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to Sprinkle 100 to 130 nules of roads, and do it efficiently on Sl^^H 
to 218,000 per year. ^^| 

If anyone doubts the propriety of sprinkling let him foUbw S 
long line of coaches over some hill that is not sprinkled, and if he isn't 
converted it can only be because he is so optimistic or angelic that 
his days on earth are numbered. 

Oil has been under consideration aa a dust preventive for some 
time, and has been tried a little the past summer, but arrange- 
ments to do the oiling were completed very late and only 3 miles of 
road were oiled. That 3 miles, however, indicated quite clearly 
that results will not justify the cost unless the roads are shaped and 
rolled hard just before oiling. Early next spring some gravel mac- 
adam will be given an oil and broken stone finish so as to form 
an oil macadam by the penetration process. 

As discussed later the high cost of freight, both outside the park 
by rail, and inside tiie park by animal drawo freight wagons makea 
oiling very expensive as a general proposition. And as if cold wcatb«r 
late in the spring and early in the fall were not bad enou^ the 
rapid evaporation caused by an atmospheric pressure of about 11) 
pounds per square inch reduces penetration, and may make advis- 
able the use of a lighter oil than has been found best for road work 
in localities comparatively near sea level. There is no doubt that 
oil will work successfully on roads in the park, though experiment 
alone will determine the best kind of oil to use. 

As found out in other localities oil on any but macadam of some 
sort is at best ouly a temporary expedient, and this brings tis lo 
another serious park road problem. 

The ancient mariner sang: "Water, water everywhere and not a 
drop to drink," but the park engineer sighs and says: "Rock, rock 
everywhere and hardly a stone fit for road surfacing," This is 
scarcely conceivable in the heart of the Rockies, but it is a sad truth 
nevertheless. There are long stretches of road where no good rook 
is found, and where reasonably good gravel is almost unknown. 
On the other hand, there are a few places where there arc unlimited 
amounts of good stone, but without power vehicles of some sort tlie 
cost of freighting metal more than a couple of miles is probibitixx. 

The next problem is the large force of engineers, overseers, la- 
borers and teams and the excessive amount of plant required, con- 
sidering the funds available, all caused by a very short working 
season. Every construction engineer knows that a new crew works 
at barely 50 per cent efficiency for the first week or two, and if the 
crew puts in only seven or eight weeks the cost takes another juiop. 
Furthermore, unless wages considerably above those ordinarily 
paid outside are offered few good men can be induced to come inlo 
the park, and up goes the cost another notch. 

The park proper is almost three times as large as the Sti 
Rhode Island, and has very nearly 300 miles of roads, of l 
265 mav be called main lines. Besides these there are an 
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bely 100 miles of roads in the Forest Reserve east and south of 
i park tiiat are more or less improved, and maintained as a part 
hoe pork system. 

lupervision becomes a serious problem, and as the appropria- 
B allow of the carrying over of only a small force through the 
J winters second grade foremen and overseers must be taken, 
' considerably higher wages than those paid elsewhere must be 
offered as an inducement to good men to come for the summer, 
and even then the lack of steady employment deters the great 
^iority. 

^■u previously stated, nearly all machinery is handled by teams, 
^pb as there is neither forage nor food to be had in the park all 
^MD and animals must be subsisted, and as freight is slow and ex- 
pensive the question of supply alone is a very live issue. The govern- 
ment freight rate in the park is 26.8 cents per ton mile, and as the 
average distance from railroad connections to working points is 
50 miles the cost for freight alone on materials, food products and 
forage used in the park is approximately S13.40 per ton. Rail- 
road freight rates outside the park are high, due partly to the lack 
tboth rail and water competition, but more to the distance of the 
Ck from centers of manufacture and commerce, the least distance 
»uch centers being about 1000 miles. 
Ifl mentioned briefly early in this article the exclusive use of ani- 
1 transportation in the park has made the use of gasoline or 
steam driven machinery difficult, and except for minor items the use 
of power driven machinery and vehicles during the tourist season 
has to be confined to the night time. While this increases the 
cost somewhat it is the belief of the writer that the use of such 
machinery and vehicles should be increased, even if all have to be 
operated at night. 

Unless motor-propelled vehicles are allowed in the park the cost 
of freighting cannot be materially reduced, and this brings up an- 
other question of great interest to the general public and to those 
engaged in the business of feeding and transporting touristH in the 
park^that is— whether automobiles shall be allowed to use the park, 
or whether it shall continue to be kept exclusively for the use of 
animal drawn vehicles. As this is not an engineering question it 
will not be gone into further than to say that there are strong argu- 
ments on both aides, as anyone will find who studies the question 
deeply. 

The original idea of the park was to keep it as nearly in its natural 
state as possible, and many feel that motor propelled vehicles would 
aid in destroying tliis primitive condition. On the other hand, 
there is greater speed and comfort in traveling in automobiles, 
besides the possibility of accommodating a greater number of tour- 
ists. However, it is questionable whether the decreased cost in 
transportation by automobiles over that for animal drawn vehicles 
will be a great inducement to the traveling public, since the greatest 
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coat to the average tourist is the railroad expenses incurred in tfiB% 
to and returning from the park. 

The total spent on the roads in the park is 12,425,315.00, of vhich 
less then $3,500 per mile is for construction, the remainder btaaifot 
maintenance. As park work began over thirty years ^o, and u 
the roads have been kept open for traffic all that time the cost is 
reasonable for the character of the country through which the roads 
have been constructed. There are a number of difficult eectiom 
where the cost per mile has been many times the average, this of 
course being made up for in less difficult country. Another factor 
that must be kept in mine is that the appropriations at firel were 
very small, and in order to build roads to reach the different points 
of interest they had to be built in the cheapest manner, which usually 
consisted in cutting out trees and brush, removing boulders and 
building bridges. Grades are often very steep, and when money 
became available for better construction these earUer roads had to be 
abandoned, and of course the money spent on them was lost, except 
that the pubUc had the use of the old roads during their existence, 
and were thus enabled to see the park, where otherwise they could 
not have done so. 

In general, it may be said that the present road system is ex- 
cellent, and the original cost moderate, credit for this being due 
mainly to two prominent engineer officers of the army, Gen. Dan 
C. Kingman, C'hief of Engineers, and Gen. H. M. Chittenden, 
retired. To General Kingman is due the credit for originating the 
idea of constructing a belt line road to connect the various points 
of interest, and afford means for making a complete circuit of the 
interesting points without traveling over more than a few miles of 
road the second time. In the four years General Kingman was in 
charge of the park roads, 1883 to 1887, appropriations were small, 
but the svstem was started, and later ably carried into execution by 
Gen. H. M. Chittenden. 

The roads as built were surfaced with the natural material, such 
as gravel, earth, or rock nearest at hand, and in general they have 
served their purpose well. 

As the park furnishes some of the most unique classes of scenery 
found anywhere in the world, and certainly in the United States, 
and as it is a magnificent summer resort the time seems to have ar- 
rived when the government can afford to spend such sums as may be 
necessary to make the main roads at least into first-class highways- 

This is entirely outside of the question whether the roads shall be 
used for automobiles or be continued for animal drawn vehicles 
only, since in either case the roads should be first-claes. The cost 
will be considerable for the reasons before mentioned, though judg- 
ing from past results this cost will not be so very much more than 
for the same class of roads in localities where nearly everything that 
is difficult to obtain in the park is close at hand. In this connection 
it should be s^d that Congress has been liberal in recent years, 
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i ia Bhowing a desire to put the roads in firat-claas condition &a 
i as funds can be spared from the national treasury. 
The study of how best to expend these funds is an interesting and 
serious one, and is being prosecuted with as much speed as natural 
conditions warrant. The park to any one who has not seen it is a 
revelation, and as it is a national institution it would seem proper 
for the writer to urge all those who have not seen it to do so at their 
earliest convenience, though the roads may not yet be the boule- 
i^rds that are found in city parks throughout the country. 

fiiE Chairman : We come now to a. subject that is one of the 
L important in highway work, and that is, the question of con- 
I work. The first paper is by John J. Ryan, Secretary, New 
^k State Road Builders' Association. Mr. Ryan is unable to be 
sent and has delegated the reading of the paper to Mr. T. Hugh 
irman, a highway engineer of New York, and a delegate appointed 
f Governor Glynn. I have the pleasure of introducing Mr. Boor- 
man, of New York. 

Mr. Boormann; I believe that the time has about arrived when 
we shall have, as they have in France, a Federal supervision of roads, 
It ia, to my mind, the one safe and proper way of attaining what 
this country should have, as we have, thank God, everj-thing else 
of the very best. In reading this paper from Mr, Ryan, I wish to 
state that Governor Glynn and Mrs. GljTm both would have been 
very glad to have been with you. Governor Glynn has done ex- 
cellent work during the short time that he has been the chief mag- 
istrate of the State, and it is worthy of much commendation. This 
question of convict labor he has taken up with excellent results. 
After these preliminary remarks I will get to the subject of Con- 
tract Work. I may say that here I am especially interested, be- 
cause this paper is on the line of what I claim are constructors and 
not contractors. Any old bootblack can become a contractor; 
any fellow that has failed in the shoe business or even in the pulpit 
can become a contractor and lay cement sidewalks and patent 
pavements, but, as you will bear from Mr. Ryan's lips, he is a de- 
scendant of constructors; you will hear his views, in which I entirely 
coincide. He uses the word throughout, "real contractors," when 
1 should put "constructors." I think you will see that the term 
" oonatructora" is really the more applicable. 
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POSSIBLE LINES OF IMPROVEMENT IN HIGHWA!^H 
CONTRACT WORK ^H 

Br John J. Ryan ^^H 

Secretary, New York Slate Road Builders AsaocitUion ^^^ 

Real contractors luid real engineers are bom not made. A rest 
contractor intuitively knows when, where and how to do the right 
thing; a real engineer knows how, whea and where to plan the right 
thing to be done. A good contractor, even though tied up to a 
poor engineer, will be able to worry through and do good work; a 
first-class engineer, with a green contractor, will be able to complete 
a contract and show good results at the end, but when an incom- 
petent engineer and a haphazard contractor find themselves on the 
same job, then there is trouble. 

Unfortunately, in the highway contracting business there are a 
number of careless contractors and incompetent engineers, and for 
this reason, special attention should be given by Stal^, couDtiefl 
and municipalities toward improving the methods of planning, let- 
ting, constructing and completing highway contracts. 

Inasmuch as this article will deal with State and county roads, 
the suggestions will be from the view point of the contractor as to 
possible improvement in connection with State and county highway 
contracts. 

When it has been decided by the oflGcials of any State or county 
to build, or to improve a highway, the first step is to have a pre- 
liminary survey made, in order to ascertain the cost, so as to arrange 
for an appropriation covering the proposed improvement. 

In the past it has been the general idea that a preliminary survey 
was merely an order from the Highway Department to send out a 
crew of young engineers on a cross country run. When this crew 
of sprinters started out on their preliminary survey they were 
allowed so many days, and generally this time allowance waa so 
short that when the crew reached the road, the survey resolved 
itself into one hundred yard dashes with hurdJee thrown in. There 
was so much surface skimming done that when the note-books made 
up by these engineers were returned to the office, they were found 
full of inaccuracies. 

No time was spent by this marathon crew in seeking out infor- 
mation as to soil conditions, bad drainage, water fiow of streams, 
property lines, deposits of road making materials, kind and amount 
of traffic, type of feeder roads, or any of the conditions which might 
have some effect on the selection of the proper type of road to suit 
that locality. Many a highway contract has been let where the 
type of road called for local materials, and no information has been 
given as to where these materials might be found in an acceptable 
quality. Special attention should be given by the survey pvtyj 
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Ad it would wel] repay the Highway Departments, to see that 
"■tbeee deposits of materials be sought out and properly located, in 
order that a correct estimate be made of the cost of the road. With 
a full and complete prehminary survey, the highway officials would 
be in a position to select the proper type, make an accurate estimate 
of the cost, furnish the bidders with detailed information concerning 
the materials to be used, and arrange to take care of the conditions 
affectir^ the life of the road; in short, cut the cloth to fit the form. 
More roads go to pieces on account of poor judgment in the selec- 
tion of type of road, than by poor workmanship on the part of the 
contractor. Yet, when one of these carelessly selected unfit types 
of road disintegrates, everybody jumps on the contractor and the 
engineer, even when they have followed the specifications to the 
letter. 

When it has been decided to have a highway contract letting, 
the Department should consider seasons for such lettings. The late 
fall, winter and early spring are the best, inasmuch as the con- 
tractor has practically closed up his work, and has plenty of time 
to go over new jobs, and be in a position to bid intelbgently on these 

u ^ntracts. The State or county would gain more by having lettings 

Kot these times, as they would receive more bids and, undoubtedly, 

^B^TGr prices for work. 

^^ In connection with the letting of roads there seems to be a reluc- 
tance on the part of most Highway Departments to furnish infor- 
mation to bidders. Never yet has a State or county lost money 
by allowing a contractor to know in advance all that there was to 
be known about a contract which was advertised for letting. In 
New York State it has been the practice, after advertising highway 
contracts, to furnish the contractors with the engineer's figures 
showing how the engineer has arrived at his estimate by computing 
basic prices, with profit allowance. While some of the Old Guard 
of contractors state that they prefer no engineer's estimates to be 
given, yet, in general, the road builder in New York State looks 
for these estimates on each road, and checks up the same with his 
own idea of cost prices, making allowance for methods and super- 
vision. It has yet to be found that the State of New York lost any 
money by this procedure; rather has it benefited by it, because the 
contractor when furnished with full information as to the contract, 
is in a position to bid closer and know what he is doing when bidding. 
This idea of giving the contractor every assistance possible before 
the letting, has brought about the circulation of tabulated sheets 
which show the item prices on each contract, and also state the 
amount of appropriation and amount of engineer's estimate. These 
tabulated sheets are of great help to the material and machinery 
men, and Inasmuch as the shipping points are shown, the contractors 
are not guessing at the cost of imported materials, but have their 
quotations from the supply or machinery men days before the 
letting occurs. 
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On the day appointed for the letting, the bids should be iu ata 
specified hour, and opened at that time and read publicly; reading 
every item, and also the total amount of contract price. This 
practice advised the contractor immediately whether his is a low 
bidder or not, and he is in a position to make arrangements about 
plant, materials and labor, pending the official award. This award 
should not be held up more than twenty-four hours, unless for some 
unforeseen cause. It ought not to take over twenty-four hours to 
make a recapitulation of any number of highway bids. In New 
York State, where on one day they have as many as thirty roads 
with three hundred bidders, the checking up Is done at the same 
time the bids are read, and the award is made that day or the next 
morning. This allows the contractor to arrange for bis bonds and 
the other necessities in connection with the preliminary part of his 
contract. 

Performance bonds for highway contracts should not be over 50 
per cent of the contract price. These bonds become a liability 
when the contractor signs them, and while it may be called paper 
liability, yet it has effect upon his credit and sometimes acts as a 
hindrance in securing other contracts. In some States they ask 
for a bond of 100 per cent, which is quite needless, and an inheri- 
tance of old and obsolete requirements. When a contract and bond 
have been signed by the contractor, and filed and approved by the 
proper highway officials, the contractor is generally ready to start 
things. He wants to be moving. It is not natural for the con- 
tractor to be hanging around the office. His work is energetic, and 
he wants to be doing something. This is the time where the accu- 
rate preliminary survey will show that certain materials have been 
tested and some found acceptable. The location of these acceptable 
materials designated, Mr. Contractor is now in a position to locate 
his machinery, make up his organization and get ready to start his 
job. Just before he gets this job started, however, it is necessary 
for the Department to have a representative on the work, and this 
representative must have some consideration. He is the mouth- 
piece for the Highway Department, and care should be taken in 
his selection, so that this mouthpiece be neither dumb, tongue tied 
nor voluble. 

The growth of highway construction in United States has been 
so great, it has been almost impossible to find enough engineers 
who have a practical knowledge of road construction. For the most 
part, the road engineers are school boys plucked from technical 
schools and from civil service examinations, without an idea of 
practical road building, and sent out on the job armed with a book 
of specifications and set of blue prints. These young men are apt 
to be so afraid of themselves on. account of their inexperience, they 
generally are so stiff that they lean backward. If there could only 
be a sort of preparatory school for young engineers who have been 
appointed to the Highway Department, and these engineers could 
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Lx-- given u few looiilbs of drilling ki common sense interpretatioD 
of Hpeeificiitions, and then sent as a»«istanta to old. practical engi- 
^Beem, who would be able to show them by ibeir good example, that 
^^^0 engiDeer on the highway job bi not supposed to be a detective, 
^Hot an advisor and director, then there would be lees friction and 
^^Wte and better roads built. 

The accumulation of useless and obsolete machinery by the road 
luntractor is one of the curses of the road building business. Every 
change of administration, every change of highway officials, brings 

■out some new type of road advertised without any test or experl- 
mt. The contractor who secures it, finds that when he is ready 
start work, he must go out and buy this or that kind of machinery, 
ten he already has carloads of machinery rusting and falling away 
in some storehouse or yard. It is hoped by the active road builder, 
that some day there will be a millenium, when the types of roads 
will be settled upon, and everything standardized so that the machin- 
ery that is used in building them may be standardized alao, and the 
contractor not put to the continued expense of buying new machinery 
and throwing away the old. The depreciation of machinerj' is big 
enough without having a loss on account of the constant changes in 
pes of construction. 

puppose the contractor with a contract on his hands has worked 
f way through the initial stages, by locating his plant and organi- 
Aion on the job; suppose be has met his engineer, with the hope 
iftt he will find him of some breadth and capacity; suppose work 
Started and the machinery put in operation, and everything run- 
ig smoothly; then comes some little question as to the interpre- 
l&tion of the specifications, here your Mr. Road Engineer, if he be 
one of those near-sighted, hair splitting, afraid-of-his-life young men, 
he will get so fine in his decisions that he will forget all about the 
fact that he is building roads, and will try to build watches. These 
watch builders are the bane of highway construction. Never yet 
was a road built by a watcii builder. A road has to be built by a 
j-oad builder. You cannot have hair line decisions on road work. 

blame for this can be applied to the Highway Departments. The 
luble is the dearth of good, practical and competent road engineers, 
fi failure of an engineer on the job, to make timely decisions in 

Eerence to materials or questions that come up in the course of 
tstruction, has brought about losses in highway construction, not 
y to the contractor, but to the Department, 
"he monthly estimate is the vital thing to the contractor. There 
1 be no successful contract without prompt monthly estimates. 
They roust not be irregular or pruned. Monthly payments to the 
builder are as food to the body. 
In some States 90 per cent of the monthly estimates taken about 

1 twentieth of the month are paid before the first of the next 
nth, that is, practically all monthly estimates are paid within 
ft daye>. That is a fact, and records in the New York State High- 
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way Department will show these statements to be true. If Men 
York State can do it, other States can do it. It only means, moke 
the engineer keep up to bis job, and make the contractor ke^up 
to his. 

When the first monthly estimate comes aromid the contractor, H 
he is a real, live contractor, will have his cost data and his monthly 
reports figured so that he knows how much work has been done, and 
how much it has cost him, and he is then in a position to take up 
the matter with the engineer. Together they can check up and 
agree upon what the estimate should be, so that there will beno 
deficiency when the check comes to the contractor. Every con- 
tractor should keep accurate account, by daily time reports, of every 
one on his payroll, of the time and amount of work done. Only io 
this way can he keep tabs on his job and be in a position to put 
up. a fight for what is bis when the estimate time comes around. 

If more attention was paid by road builders to cost data, there 
would be fewer disagreements with engineers about how much was 
coming to them. The right kind of an engineer is only too glad to 
check up with the right kind of a contractor. Of course, there are 
exceptions where this checking might lead to some wrong doing, 
but today, this is almost impossible, and on good straight contract 
work the final estimates would show over-paying and would bring 
out the fact that there had been collusion. Item prices and pub- 
licity tend toward minimizing the chances of collusion between the 
engineer and contractor. 

When it comes to the completion of a highway contract there 
should be no delay in its acceptance. The engineer should follow 
the contractor's work with his final cross sections, and be ready to 
send in the final quantities, in order to pave the way for speedy 
payments. 

One of the great drawbacks to the highway contracting business is 
the long delay in final payments on roads. The contractor is some- 
times held up for months, and in addition to the 10 or 15 per cent 
of retained money, there ia generally the last monthly estimate. This 
is apt to have a contractor tied up and his credit questioned by 
banks, material and machinery men. The margin of profit is too 
small to allow of long deferred final payments. The contractor is 
advancing most of the money, and with the large retained per- 
centages, he \b handicapped in arranging for new work, and paying 
off the liabilities which have accumulated on the previous contract. 

Up to a short time ago, it was the practice in several States for 
the engineers out on highway work during the summer, to hold 
back their final cross sections and quantity sheets until they were 
called into the main ofBce for winter work. They hung on to these 
estimates like grim death in order to string out their time duiing 
the winter. Mr. Road Contractor was wearing a path to the High- 
way Department trying to get the money due him. This was unfair 
to the contractor, and to those dependrng upon him for payment 
of accounts. 
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"he road builder wbo knows that his final moneys will be paid 
lim within thirty or sixty days after the acceptance of his con- 
trscte, is in a position to do better work and at a little less money 
tii&n the man who is paying interest notes in the banks, and on 
notes to machinery men, and having a hard time to meet the payrolls 
on other work. 

In some States the Highway Department has made a record in 
the way they have handled these final payments, and the contractors 
in tfae^e States are the best in the business. It is a fact that when 
the Highway Department tries to help the contractor, the contractor 
is there to help the Department, 

Contractors do not get together as often aa they ought. Road 
officials and engineers have conventions, State and national. No 
body of men engaged in the same line of business ever assembled 
without some good coming to the individuals. Exchange of ideas 
in reference to methods of supervision, operation of machinery, 
manipulation of materials, etc., is bound to help the practical end 
of road building. 

Highway contracting today is an industry large and extensive. 
It will be greater in the coming years. The interest in good roads 
in States just awakening, is going to mean more highway contracts, 
more highway contractors, and more highway engineers. Highway 
improvement is being benefited by the interest shown in it by the 
public; and it is by such conventions as this, where officials, engineers 
and contractors discuss subjects of common interest, that improve- 
ment along standard lines of highway contract work will be secured. 

DISCUSSION OF POSSIBLE LINES OF IMPROVEMENT 
IK HIGHWAY CONTRACT WORK 

• L, D. Smoot 

Commiasioner of PvhUc Works, Jacksonville, Fla. 

Reft] contractors and real engineers are bom not made. A real 
contractor intuitively knows when, where and how to do the right 
thing; a real engineer knows how, when and where to plan the right 
" ' J to be done, A good contractor, even though tied up to a 
r engineer, will be able to worry through and do good work; a 
-class engineer, with a green contractor, will be able to com- 
i a contract and show good results at the end, but when an in- 
ppetent engineer and a haphazard contractor find themselves on 
i same job, then there is trouble. 

pnfoTtunately, in the highway contracting business there are a 

Riber of careless contractors and incompetent engineers, and for 

I reason, special attention should be given by States, counties 

municipsJitiea toward Improving the methods of planning, 

, cxmstructlng and completing highway coatracts. 
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liHtsmucb au this article will deal with Stale aud county roadt, 
the suggeationa will be from the view point of the contractor as 
to possible improvement in connection with State and county high- 
way contracts, 

When it has been decided by the officials of any State or county 
to build, or to improve a highway, the first step is to have a pre- 
Uminary survey made, in order to ascertun the cost, so as to arrange 
for an appropriation covering the proposed improvement. 

In the past it has been the general idea that a preliminary but- 
vey waa merely an order from the Highway Department to Bend 
out a crew of young engineers on a cross country run. When this 
crew of sprinters started out on their preliminary survey they were 
allowed ao many days, and genejally this time allowance was so 
short that when the "crew reached the road, the survey resolved it- 
self into one hundred yard dashes with hurdles thrown in. There 
was 80 much surface skimming done that when the note-books 
made up by these engineers were returned to the office, they welt 
found full of inaccuracies. 

No tune was spent by this marathon crew in seeking out infonoi- 
tion as to soil conditions, bad drainf^^e, water Bow of streams, 
property lines, deposits of road making materials, kind and amount 
of traffic, type of feeder roads, or any of the conditions which might 
have some effect on the selection of the proper type of road to suit 
that locality. Many a highway contract has been let where the ^ 
type of road called for local materials, and no information has been i 
given as to where these materials might be found in an acceptable ^ 
quality. Special attention should be given by the survey party, 
and it would well repay the Highway Departments, to see that I 
these deposits of materials be sought out and properly located, 
in order that a correct estimate be made of the cost of the road. ^ 
With a full and complete preliminary survey, the highway officials 
would be in a position to select the proper t>-pie, make an accurate 
estimate of the cost, furnish the bidders with detailed information ' 
concerning the materials to be used, and arrange to take care of 
the conditions affecting the Ufe of the road; in short, cut the cloth 
to fit the form. 

More roads go to pieces on account of poor judgment ia the se- 
lection of type of road, than by poor workmanship on the part of 
the contractor. Yet, when one of these carelessly selected unfit 
types of road diaintegratea, everybody jumps on the contractor 
and the engineer, even when they have followed the specifications to 
the letter. 

When it nas been decided to have a highway contract letting, 
the department should consider seasons for such lettings. Th# 
late fall, winter and early spring are the best, inasmuch as the cod> 
tractor has practically closed up his work, and has plenty of tune 
to go over new jobs, and be in a position to bid intelligently on 
these contracts. The State or county would gwn more by having 
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lettines at these titoee, as they would receive more bids and. tutdoubt- 
edly, fairer prices lor work. 

In connection with the letting of roads there seems lo be a iv- 
luct&nce on the part of most Highway Departmeats to furnish m- 
fonnatiott to bidders. Never yet baa a State or county lost money 
by allovhig a contractor to know in advance all that there was to be 
known about a contract which was advertised for letting. In New 
York State it has been the practise, after advertising highway con- 
tracts, to furnish the contractors with the engineer's 6gures show- 
ing how the engineer has arrived at his estimate by computing basic 
prices, with profit allowance, ^liile some of the old guard of 
contractors state that they prefer no engineer's estimate to be 
given, yet, in general, the road builder in New York State looks for 
these estimates on each road, and checks up the same with his own 
idea of cost prices, making allowance for methods and supervi^on. 
It has yet to be found that the State of New York lost any money by 
this procedure; rather has it benefited by it, because the contractor 
when furnished with full information as to the contract, is in a posi- 
tion to bid closer and know what he Is doing when bidding. This 
idea of living the contractor every assistance possible before the 
LeUiDg, has brought about the circulation of tabulated sheets which 
show the item prices on each contract, and also state the amount 
of appropriation and amount of engineer's estimate. These tabu- 
lated ^eets are of great help to the material and machinery men, 
and inasmuch as the shipping points arc shown, the contractors 
are not guessing at the cost of imported materials, but ha\'e their 
quotations from the aupply or machinery men days before the 
letting occurs. 

On the day appointed for the letting, the bids should be in at 
a specified hour, and opened at that time and read publicly; read- 
ing every item, and also the total amount of contract price. This 
practice advised the contractor immediately whether his is a low 
bid or not, and he is in a position to make arrangements about 
plant, materials and labor, pending the official award. This award 
Ehould not be held up more than twenty-four hours, unless for some 
unforeseen cause. It ought not to take over twenty-four hour* to 
make a recapitulation of any number of highway bids. In New York 
State, where on one day they have as many as thirty roads with 
three hundred bidders, the checking up is done at the same lime the 
bids are read, and the award is made that day or the next mcvning. 
This allows the contractor to arrange for his bonds and tbe otber 
uecessitica in connection with the preliminary part of hie contract. 

Performance bonds for highway contracts should not be o\"w 50 
per cent of the contract price. These bonds become a liatMlitj' 
when the contractor signs them, and while it may be called paper 
liability, 3'et it has effect, upon his credit and sometimes acts as 
a hindrance in securing other contracts. In some States tbry 
Hsk for a bond of 100 per cent, which is quite needless, and an in- 
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heritance of old and obsolete requirements. When a contract 
ard bond have been signed by the contractor, and filed and ap- 
proved by the proper highway ofhciais, the contractor is generally 
ready to start things. He wants to be moving. It is not natural 
for the contractor to be hanging around the office. Hts work is 
energetic, and he wants to be doing something. Thia is the time 
where the accurate preliminary survey will show that cerUun mar 
teriala have been tested and some found acceptable. The locatioo 
of these acceptable materials designated Mr. Contractor is now in a 
position to locate his machinery, make up his oi^anization and get 
ready to start his job. Just before he gets thia job started, how- 
ever, it is necessary for the department to have a representative 
on the work, and this representative must have some consideratioa. 
He is the mouthpiece for the Highway Department, and care should 
be taken in his selection, so that this mouthpiece be neither dumb, 
tongue-tied nor voluble. 

The growth of highway construction in United States has been 
80 great, it has been almost impossible to find enough engineers 
who have a practical knowledge of road construction. For the 
most part, the road engineers are school bo>'s plucked from tech- 
nics] schools and from ci^'il service examinations, without an idea 
of practical road buitdii^, and sent out on the job armed with a 
book of specifications and set of blue prints. These youi^ men 
are apt to be so afraid of themselves on account of their inexperi- 
ence, they generally are so stiff that they lean backward. IS there 
could only be a sort of preparatory' school for young engineers who 
have been appointed to the Highway Department, and these enp- 
neers could be gii.-en a few months of drilling in common sense in- 
terpretation of specifications, and then sent as assistant to old, 
practical engineers, who would be able to show them by their good 
example, that the engineer on the highway job Is not supposed to 
be a detective, but an adviser and director, then there would be less 
h^ction and more and better roada built. 

The accumulation of useless and obsolete machinery by the road 
contractor is one of the curses of the road building business. Every 
change of administration, everj' change of highway ofiidals, brings 
about some new type of road ad^-ertised without any test or ex- 
periment. The contractor who secures it, finds that when he a 
ready to start work, he must go out and buy this or that kind of 
machinery*, when he alreadj' has carloads of machinery rusting 
and falling away in some storehouse or yard. It is hoped by the 
acti\-e rc«d builder, that some day there will be a millennium, when 
the types of roads will be settled upon, and everything standard- 
iied so that the machinery that is used in building them may be 
staodardised also, and the contractor not put to the continued 
e trf buying new machinery and throwing away the old- The 
iation of machin«7 is big enough without having a loea on 
lot of the constant changes in types of construction. 
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Suppose the contractor with a contract on his hands has worked 
his way through the initial atages, by locating his plant and or- 
ganization on the job; suppose he has met hia engineer, with the 
hope that be will find him of some breadth and capacity; suppose 
work is started and the machinery put in operation, and every- 
thing running smoothly; then comes some little question as to 
the interpretation of the specifications, here your Mr. Road Engi- 
neer, if he be one of those near-sighted, hair splitting, afraid-of- 
his-life young man, he wilt get so fine in his decisions that he will 
forget all about the fact that he is building roads, and will try to 
build watches. These watch builders are the bane of highway 
construction. Never yet was a road built by a watch builder. 
A road has to be built by a road builder. You cannot have hair 
line decisions on road work. No blame for this can be applied to the 
Highway Departments, The trouble is the dearth of good, prac- 
tical and competent road engineers. The failure of an engineer 
on the job to make timely decisions in reference to materials or ques- 
tions that come up in the course of construction, haa brought about 
losses in highway construction, not only to the contractor, but to the 
departments. 

The monthly estimate is the vital thing to the contractor. There 
can be no successful contract without prompt monthly estimates. 
They must not be irregular or pruned. Monthly payments to the 
builder are as food to the body. 

In some States 90 per cent of the monthly estimates taken about 
the twentieth of the month are paid before the first of the next 
month, that is, practically all monthly estimates are paid within 
ten days. This is a fact, and records in the New York State High- 
way Department will show these statements to be true. If New 
York State can do it, other States can do it. It only means, make 
the engineer keep up to his job, and make the contractor keep up 
to hie. 

When the first monthly estimate comes around the contractor, 
if he is a real, live contractor, will have his coat data and his monthly 
reports figured so that he knows how much work has been done, 
and how much it has cost him, and he is then in a position to take 
up the matter with the engineer. Together they can check up and 
agree upon what the estimate should be, so that there will be no 
deficiency when the check cornea to the contractor. Every con- 
tractor should keep accurate account, by daily time reports, of 
every one on his payroll, of the time and amount of work done. 
Only in this way can he keep tabs on his job and be in a position 
to put up a fight for what is his when the estimate time comes around. 

If more attention was paid by road builders to cost data, there 
would be fewer disagreements with engineers about how much 
was coming to them. The right kind of an engineer is only too 
glad t« cheek up with the right kind of a contractor. Of course, 
there are exceptions where this checking might lead^to some 
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wrong doing, but today, this is almost impossible, and on good 
straight contract work the final estimates would show over-paying 
and would bring out the fact that there had been collusion. Item 
prices and publicity tend toward minimizing the chances of coUuaon 
between the engineer and contractor. 

When it comes to the completion of a highway contract there 
should be no delay in its acceptance. The engineer should follow 
the contractor's work with his final cross sections, and be ready 
to send in the final quantities, in order to pave the way for speedy 
payments. 

One of the great drawbacks to the highway contracting buo- 
ness is the long delay in final payments on roads. The contractor 
sometimes held up for months, and in addition to the 10 or 15 
per cent of retained money, there is generally the last monthly 
estimate. This is apt to have a contractor tied up and his credit 
questioned by banks, material and machinery men. The margin 
of profit is too small to allow of long deferred final payments. The 
contractor is advancing most of the money, and with the large 
retained percentages, he is handicapped in arranging for new work, 
and paying off the liabilities which have accumulated on the previous 
contract. 

' Up to a short time ago, it was the practice in several States for 
the engineers out on highway work during the summer, to hold 
back their final cross sections and quantity sheets until they were 
called into the main office for winter work. They hung on to 
these estimates like grim death in order to string out their time 
during the winter. Mr. Road Contractor was wearing a path to 
the Highway Department trying to get the money due him. This 
was unfair to the contractor, and to those depending upon him for 
payment of accounts. 

The road builder who knows that his final moneys will be paid 
to him within thirty or sixty days after the acceptance of his con- 
tracts, is in a position to do better work and at a little less money 
than the man who is paying interest notes in the banks, and on 
notes to machinery men, and having a hard time to meet the payrolls 
on other work. 

In some States the Highway Department has made a record in 
the way they have handled these final payments, and the con- 
tractors in these States are the best in the business. It is a fact 
that when the Highway Department tries to help the contractor, 
the contractor is there to help the department. 

Contractors do not get together as often as they ought. Road 
officials and engineers have conventions. State and national. No 
body of men engaged in the same Une of business ever assembled 
without some good coming to the individuals. Exchange of ideas, 
in reference to methods of supervision, operation of machinery, 
manipulation of materials, etc., is hound to help the practical end 
of road building. 
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Highway contracting today is an industry large and extensive. 
It wiU be greater in the coming years. Tbe interest in good roads 
in States just awakening, ia going to mean more highway con- 
tracts, more highway contractors, and more higiiway engineers. 
Highway improvement is being benefited by the interest shown 
in it by the public; and it is by such conventions as this, where 
officials, engineers and contractors discuss subjects of common 
interest, that improvement along standard lines of highway contract 
work will be secured. 
■ Mr. Shirley takes the chair. 

' The Chairman: The subject of the next paper is Highway 
Engineering Education, by Prof. C. M. Strahan, Dean of Engi- 
neering, University of Georgia. It gives me pleasure to introduce 
Professor Strahan. 



HIGHWAT ENGINEERING EDUCATION 

C. M. Strahan 
Dean of Engineering, University of Georgia 



^r A friend of mine from Muscogee County, said to me that the three 
^mdamentals of building good roads were a negro, a mule, and brains. 
I take it that we are now concerned with the question of the kind 
of brains required and how to get them. The universities are re- 
garded as the chief brain factories of the country. We naturally 
look to them for road building brains — wliat can they supply? Or 
rather what ought they to supply? By adopting the military 
analogy we may possibly classify the answer. The army needs 
the brains of the general, of the major, of the lieutenant, of the 
non-commissioned officer, of the private — it needs them for infantry, 
for cavalry, for artillery. 

We cannot expect West Point to turn out ready made generals — 
we are content to accept second lieutenants. We cannot tell which 
of these lieutenants is going to be the ultimate general, or whether 
his future will run to infantry, cavalry, or artillery. We do know 
that experience must be added to early training before the finished 
product will be wrought. 

So in regard to the education of highway engineers, the university 
must direct its imdergraduate effort to making the welt drilled sub- 
oflicer rooted and grounded in the fundamental truths of bis pro- 
fession capable by opportunity and experience of serving in a specific 
arm of the ser^Hce and growing more and more into perfect power 
as the result of that experience and his personal initiative. The 
West Point graduate is not a speciabst in infantry maneuvers, in 
cavalry evolutions, artillery ballistics. He has been taught the 
principles and chief practices of them all. He specializes after- 
ward. His ultimate efficiency as a higher officer lies in his ability 
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to direct his energy wisely in relation to the whole army and to the 
exigencies of that part of the fight in which he is actually engaged. 

The young highway engineer enlists in one grand division of the 
great civil engineering army. He is required to serve in one com- 
pany of this division. He hopes for promotion. Manifestly his 
training should be broad enough to include not simply the work of 
his company but of his whole division. But even then suppose he 
is a misfit! He may properly belong to the Sanitary Corps. The 
university must bear this in mind, both for him and for the high- 
ways. It must remember that the item of experience, the item 
of personality, powerfully modify the quality of brain product. 
Fortunately justice can usually be done to both sides if a too narrow 
undergraduate training is avoided. There underlies the whole field 
of civil engineering knowledge a limited number of sound ph3rsicai, 
mathematical and chemical ideas. To select and emphasise these 
fimdamentals, to vitalize them by an adequate but too multiplied 
number of variety of practical applications is the real problem of the 
engineering school. 

The same kind of moments and shears are at work in the highway 
bridge as in all bridges. The construction details differ. A Innited 
number of typical bridge designs, not every possible design, has place 
in the undergraduate course. The same principles of drafting cover 
the raikoad map, the architect's plans and the highway lay-out. The 
same principles of mathematics apply to quantitative estimates 
whether of masonry, or water, or es^h work. The natural proper- 
ties and suitabilities of stone, of brick, of cements and concretes, 
of sand, of clay, of metals, are fimdamental to the selection for 
structural use of any kind. The special adaptability of each or in 
combination is perfected in the engineer by research and structural 
experience. The imiversity can here ^ve valuable partial demon- 
strations and data up to a certain pomt. It can reveal the labo- 
ratory point of view through experiments and tests on the more 
importaiit materials. The engineering experiment station and 
testing laboratory with their trained speciidists must continue this 
research work. 

The broad principles and significant facts of hydraulics are also 
fundamental to the highway engineer as to any other enpneer. Let 
him understand these principles and he will readily grasp the coast- 
ing of his road surfaces, the undermining of his bridge piers, the 
capacities of his side ditches and culverts. The writer forbears to 
press this line of thought further. 

Engineering efficiency of the individual then consists: 

1. In broad and firm grasp of the physical, chemical, quantitative 
and qualitative relations of natural and manufactured materials 
and of the forces at work on them. 

2. The utilization and management of men, of motive power, 
of machinery to accomplish definite structural ends with these 
materials. 
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There are three principal things to be done: 

1. Certain field operations in laying out the proposed work. 

2. Certain of!ice drawings and calculations to make clear the pur- 
pose and the construction contemplated. 

3. The actual performance of the construction by the best agencies 
and materials. 

The university can give insight into materials of important kinds, 
it can give training in typical surveys, in office drawings, in mathe- 
matical calculations, in principles of design and in theories of the 
action of forces. It cannot give experience and judgment in the con- 
trol of labor or the final economics of motive power and machinery. 
The writer would therefore be content to turn out highway second 
lieutenants with the possibility of their becoming by experience, 
majors in earth I'oads, colonels in concrete roads and chiefs of staff 
on highway commissions. He would rely on the graduate school, 
the research laboratory and the field construction, to effect the 
successive promotions from grade to grade. 

He would avoid the inadequate foundation in the young highway 
engineer's mental training as zealously as in the road he is expected 
to construct. 

The Chairman: Gentlemen, I have the pleasure of introducing 
Mr. D. J. Morrison, of Mississippi. 

Mr. Morrison: Gentlemen, I have the honor to represent as 
' iiairman, the Mississippi delegation to this convention appointed 
'your governor. 

The thought has come to my mind by the speeches and the general 
tjjie and character of the delegation represented here that the 
momentous question before this Congress and the American people 
i^ Irausportation and its methods. 

^Vithout transportation the past would be forgotten, the present 
&f)w dim, and the future be blotted out. Transportation is the con- 
tiwtiug link between sorrow and happiness, Letween failure and 
--fceas, between ignoranc-e and intelligence, between darkness and 
iitht, between heathenism and civilization, between despair and 
!'"[«, between war and peace and between death and life. Transpor- 
'.irjon first led our primitive ancestor from bis benight<'d hut. along 
u ftony footpath to the brook for water, or over the bosom of some 
lonely lake in his boat of bark or skin in quest of food to the great 
double track trunk railway lines of today, or to the mighty steam- 
fhipa that traverse the seas and touch all the remotest lands of the 
world. Transportation transformed the call of communication of 
this ancestor of ours to his neighbor across the brook to the wire- 
less voice of the Marconi system of telegraphy heard now across the 
'(■rana and seas by every laud of the globe. Transportation trans- 
imed Ihe falcon or the carrier pigeon to the armoured airships 
' loduy. In proportion aa the method of transportation is intensi- 
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fied its use is diminished. Wireless telegraphy is the most ioteiiM 
physical mode of transportation and closely approaches the swift- 
ness and speed of human thought. Wireless telegraphy, urships, 
waterehips, telephones, telegraphs, electric and steam railways all 
are intensified methods of transportation, and in th^ use are more 
or less diminished in comparison to the great public highways of oui 
country upon which the masses must depend for their mode of trans- 
portation, and over which must be tFausformed from the fields 
food and clothing to the teaming millions of the world. 

Is it not amazing and incomprehensible with such a stupendous 
factor as good roads to increase the wealth of our nation, and raise 
the standard of our citizenship to such a high efficiency our Federal 
Government has done so little to aid this department. Why should 
not Congress long ago ranked the department of public highway's 
among the first of importance of her economic questions, I say 
this is strange and incomprehensible when Congress has doneso tnudi 
and spent so much money in other ways. Can any appropria- 
tion develop greater resources and wealth or reach a greater number 
of people than the farmer who holds the real wealth of the nation, 
than an appropriation for improvii^ country highways? 

Congress appropriates large sums annually for building and m^n- 
taining levees, harbors, canals, and railroads, and still other lar^e 
sums to protect our health in the pure food act, in the quarantine 
act to protect us from outside competition in the tariff act, to pro- 
tect us from extortion, transportation rates in the interstate com- 
merce act. Much money is spent by other acts, namely — ^to teach 
us how to grow two blades of grass where one grew, two ears of com 
where one grew, two bales of cotton where one grew, how to kill the 
lady-bug, the potato bug, the Egyptian moth, the boll weevil, 
and many other acts looking to protect and better the condition of 
the farmer. Ihe Federal Government pays large sums to railroad 
companies for transporting the mail over their roads, yet. how many 
dollars are paid by the Federal Government for building and main- 
taining public roads over which thousands of tons of mail is trans- 
ported daily by the parcel post and riu-al dehvery routes. This 
seems that the Federal Government has subsidized our public roads 
and appropriated their use for the mfiil service without paying a 
dollar for the privilege to the country through which they pass. 
To the contrary the United States claims the supreme right of way 
over them. 

Our congressmen and senators are directly responsible for these 
inequalities of rights and benefits and the representatives of our 
le^slature are under the same indictment. 

The solution of building good roads throughout the length and 
breadth of this country is in the hands of the people, and cspeciiUly 
the farmer, who has always been the idol and hero of the politicians' 
campaign, until the election is over. Let the eternal question burn 
its way into the legislature and Congress by the voters, " WiU you if 
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elected support State and national aid for public highways," When 
this is done we will be sure to get this ail important aid. 

The Southern States need good roiids more now than ever, since 
cotton has ceaaed to bo the wealth of our crop, on account of the 
boll weevil. 

bale of cotton under normal conditions is worth $50.00 and 
jhs 500 pounds. To equal this value of $50.00 in native hay 
have a weight of 10,000 pounds, and in com a weight of 6,000 
_ lUnds. Forced to largely abandon raising cotton we must rwae 
products of higher tonnage, and ths transportation of this high ton- 
nage is the factor that demands immediately a larger field of im- 
proved highways for the South. 

A Mississippi highway association growing out of this Congress 
among the delegates appointed by Governor Brewer has been formed, 
and I have the honor of beinn its president, and I hope that when our 
next legislature meets you will find Mississippi transferred from the 
delinquent list and among those States who have a Highway De- 
partment. 

Gentlemen, as chairman of the Mississippi delegaiion I submit to 
you the following report of what our State has done "m four yeara 
even without a public highway department from which I could 
gather data. This report does not include work done by tax levy, 
but only that by bond issue. 
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Jiual of money raised by bond iMue $6,92O,S00 .00 
iber of miles of gravel roads built. 717.41 
iber of miles of macadam roads built 137.13 
__ ber of miles of sand, clay and dirt roads built 53S1.00 
tunber of tnilea of concrete roads built 31.00 

Number of miles of differeot kinds of roads now under 
contract 3272.00 

0518.54 

ApprOKimate amount of money on hand for future con- 

tract or uncompleted contracts Sl,139,500 .00 



The Chairman: Continuing the subject of highway engineer- 
ing education, I now have the pleasure of introducing Prof. Hector 
J. Hughes. Chairman of the School of Engineering, Harvard Uni- 
versity. 

Professor Hughes: En^eering education is usually taken to 
mean the technical education comprised in a limited period of four 
years, more or less, pursued at a scientific school or college; and 
it is my conviction that many of the difficulties which confront us 
in connection with this subject are due to a point of view which 
ds us to look upon this period, which is only a short step in the 
Keas of education, as its end and goal. Moreover, although engi- 
9 and administrators and engineering teachers know pretty well 
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what b essential and desirable for young students inbending to 
enter upon highway work, there is a considerable divergencf e( 
opinion as to the best way to organize instruction ; and then an 
also many limitations imposed upon the technical schools by factm 
and influences beyond their control. 

We are at present confronted with a demand for trained high- 
way engineers much larger than the supply. This is partly becaus 
the field is new, and experienced men are relatively scarce, and 
partly because the engineering schools have not, developed their 
highway work as well a*; older subjects of instruction. Moreover, this 
very lack of experienced highway engpneers, accentuates the deficies- 
cies of young graduates when they enter this field because th^ ut, 
at the beginning of their careers, called upon for a degree of skill 
and knowledge of practice which is to be gained only by cxperienoe, 
and to fill places which in other fields are commonly held by olda 
men. We should meet the immediate demands thoroughly, am) 
train our students to profit by this present opportunity; but we 
should not forget that the condition is abnormal, nor embark upon 
educational poUcies which may result, sooner or later, in conditions 
which may be disadvantageous to the engineers themselves, as well 
as to the community which they serve. 

We too often discuss en^neering courses as if the education of 
engineers were comprised in the short period spent in a t«cbnietJ 
school, and plan the subjects of study as if young graduates were 
finished products. If they often fall into that fataJ mistake Ihem- 
eelves, they are hardly to be blamed; yet we know right well that 
they are only be^nners in their profession, that their education 
begins with their first mental impressions in infancy, that their 
character and their habits of work and thought are more or less 
determined before they enter college, and if their education is to 
end when they graduate, as sometimes happens, time and money 
and effort have been wasted in starting them on ineffectual and 
disappointing careers. 

It is not too much to expect that young engineering graduates 
should leave the technical schools mentally equipped to enter upon 
practice in any one of the several closely allied fields of work, with 
the expectation that continued further study combined with ex- 
perience will lead to expertness and suitable rewards. Wlien there 
were only a few special fields of engineering, the task of the schools 
was simple, but with the growing and inevitable development of 
specialties, the schools are facing difficult problems in trying to 
meet the demand for more specialized trwiung without eacrificing 
subjects which are commonly held to be both fundamental and in- 
dispensable. The problem reduces itself in the last analyda, to the 
best use of time and money; the time required to complete not only 
a technical course, but also the whole course of schooling, the money 
spent hi providing educational opportunities, and in supporting 
students a considerable period of their life in unproductive effort. 




DISCUSSION 

lEngineerioB students of this country rarely carry their schooling 
jyond the four-year undergraduate courses of the engineering 
A small percentage of our enpneeriug students go to col- 
; before entering upon their professional s:t.udie3, another small 
%ntage take an additional year or more of advanced specialized 
_inoeriug work; this siimll bvit importftnt elaw should be well pro- 
vided fur. but the four-year utidergraduule courses are our chief 
concern. 

The average age of entrance to the technical schools is probably 
Iwtween 18 and 19 years, and the age of graduation between 22 
and 23 years; and the four years in the schools comprise in reality 
only four periods of about thirty weeks each, with perhaps an addi- 
tional tea weeks in the summer, making the whole period specifi- 
cally devoted to what we call a tecbnictd training, about one hun- 
dred and thirty weeks, or two and a half fuU years. About one- 
balf of this period is allotted to subjects which are not technical, 

t:iDUgh many of them are necessary preparation for applied science 
en^neering subjects which we are accustomed to look upon aa 
real technical training. In these four years, or to be more exact 
t and a half years, students are expected to become intelligent 
ervera, industrious, clear and logical thinkers; to learn to ex- 
8S themselves correctly and clearly in speech, in writing and in 
wing; to acquu-e skill m the use of mathematics and mechanics; 
get a fundamental knowledge of four or five physical sciences 
and be trained in laboratory methods; also to become thorouglily 
grounded in the applied sciences (that is, the engineering subjects 
of one general field of engineering), and to acquire some skill in 
the use of engineering instruments. To this is usually added the 
study of one or two foreign languages, sometimes economics, litera- 
ture and liistory. 

As highway engineers, they should learn of the materials, proc- 
esses and methods used in all kinds of roads and pavements; they 
should be trained in making physical and chemical tests of road 
materials, and interpreting these tests; they should be trained in 
location and design, in writing specifications; and should know 
something about road economics and administration, and road laws, 
and be familiar with good practice in general. 

It is only necessary to enumerate these subjects to show that 
the proper accomplishment of all the training desirable is not pos- 
sible within the limited period available. The necessary stress 
under which the students work often defeats the very object of 
their education, namely, a thorough training of the mind. 

The technical schools have met the demand for specialization 
in several ways. (1) By establishing advanced graduate courses 
which recognize the fact that to be efiective, speciahzed work should 
be based upon thorough training in fundamentals. Such courses 
are naturally only available for those who have completed the 
undergraduate work. While this method solves the problem for 
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those few who can afford the time and money, it does not solve 
the problem for the average student. There should be a few schools 
well equipped and well manned to provide this clasiB of instrucUon 
for very promising men, and for those who wish to return from 
practice to acquire additional special knowledge in the fields into 
which choice or circumstances have placed tbem. But it is not a 
general solution, even if students could accept it, certainly not 
unless it could be accomplished without mcreasing the age of gradux- 
tion, which is very high at the present time. 

(2) A second method is to add to the technical programs, courses 
giving the salient points of special fields, as the demand for one 
after another arises, attempting to keep more or less intact the 
fundamentals of the original programs. 

(3) The third method is to offer optional groups of study in 
special fields, eliminating part of the subjects formerly required of 
all students. 

The second method is not satisfactory in general, as it often 
results in elirainatmg much of the desirable drill in fundamentals 
and in replacing it with informational courses, rules of thumb, and 
hand-book designing, routine drafting, and the mechanical per- 
formance of laboratory exercises. 

The third way is probably the best that can be done if we must 
specialize in the time allotted to the undergraduate courses. By 
this plan students can acquire a fundamental knowledge of the 
mechanics, and a good beginning in one field of engineering with- 
out sacrificir^ vigorous mental training. But under such speciali- 
sation the students are too often inadequately prepared to enter 
advantageously other fields than the one which they have chosen; 
and if they do not select the fields where the opportunities of their 
own future may lead them, they may be permanently liandicapped 
by the narrowness of their training. 

A study of the catalogues of engineering schools will convince 
anyone that some schools have met this matter of specialization 
squarely, that many have not, and that some programs are a com- 
promise between an attempt to speciafize and still to retain all the 
fundamental subjects. It is not uncommon that students cany 
ten, twelve or even more separate courses simultaneously through a 
term of fifteen weeks. These courses vary from a lecture of one 
hour per week in each subject to drafting or laboratory courses of 
six hours or more a week. Some of the courses neither require mental 
effort, nor produce any mental reaction, and in many instances 
the programs are so crowded that there is little opportunity for 
mental digestion. We are in theory at least traming young men 
to solve engineering problems, and if they are not trained to think, 
the very end of education is defeated. Too often all but the maifc 
vigorous students take degrees and enter upon their profeeMa|^ 
work filled with undigested facts, but little competent to meal^^^l 
solve real problems. ^^^H 
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It seema pertment to raise the Question whether many existing 
programs in our engineering schools are not more or less haphazard 
development from courses originally designed to train students pri- 
marily for corporation service. What we need at the present time, as 
a promineut engineer recently said, is to educate engineers for public 
aervice as well aa for corporation service. They should have the 
technical subjects, but they should also have training in budness 
administration, financing, in organization, and the principles of 
accounting, and in matters which pertain to the commercial, indus- 
trial and civic institutions of the country. And above all they 
should be fitted to take up engineering problems, not only from a 
technical standpoint, but also with the broadest and roundest con- 
eideration of all the elements involved. 

But it will be asked how can we do all that is now being required 
in the time available, and add more to it. Perhaps we cannot, 
but we can, I think, improve the training of our students without 
adding to their years of study or increasing the age of graduation. 
Under the existing conditions of entrance, and with the preparation 
which students ordinarily have upon enterii^ college, the betterment 
of the technical course is to be found in the simplification of the 
programs, in the elimination of over-specialization, in a more thorough 
'elation of subjects, and in the reduction of the number of subjects 
■mpted. Andbyapectafization, I do not refer merely to new fields; 
i believe it is entirely possible to over-specialize, to the disadvantage 
of the students, in certain elementary subjects, such as drafting and 
surveying, and in the most advanced subjects, such as railroading Eind 
structures. It is quite possible to provide within the limit of tha 
four-years' course, a well balanced program which will give civil 
engineering students about an equally good preparation in the fields 
of highway work, structural work, water power, railroad and sanitary 
engineering, and make every part of the program a vigorous course 
in mental training. 

I think, however, that if we stop there we fall short of solving 
our problem. We are too much given to thinking in terms of the 
four years of the technical courses, forgetting the other twelve or 
more of earlier schooUng, and the years of study which should fol- 
low in the career of every engineer. We teachers know that many, if 
not the majority of students enter the schools with careless and slov- 
enly mental habits; many cannot write or speak correctly and clearly, 
and many cannot do arithmetic or elementary mathematics accu- 
rately. And, although considerable effort and much time is given 
during the four years to correcting early acquired habits, engineers 
and teachers know that many leave the schools with more or less the 
same unsatiafact-ory qualities that they had when they entered. 
Moreover, much time is spent in college in repeating subjects which 
students have already studied long enough to master up to a 
tun point, but which they have not mastered, and too much time 

given to studying subjects which can be as well or better studied 
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at an earlier age. Higher standards both fur entrance to, and gradua- 
tion from our technical schools should be more uniformly enforwA 

It bos been repeatedly asserted by competent educatora that A 
least two years can be saved in the secondary schools, and that stu- 
dents can be graduated two years earlier from college if a better co- 
ordination of work between the secondary schoolB and the coUeps 
could be secured; and this does not take into considerstion tbe luS 
that a lai^e amount of time is wasted for the older boys and colle^ 
students in the long sununer vacations. Two years added to tbe 
productive period of college graduates would be great ecoDonue 
Baving, to say notbii^ of the possibilities it would offer for adding 
to the present course certwn studies which are highly desirable and 
which in many instances could be added if it were not for this waste 
of time. It is certainly possible to fit all of our students to enter 
college at least one year earlier and to make available conatderftble 
time out of the four years for such studies as engineerii^ students 
ought to take to fit them for the business and administrative duties 
which they may be called upon to perform. 

A radical reform in the use of time during the years of schooling 
concerns not only highway education but all education, and will cer^ 
tajnly come to pass under the stress of a growing economic necessity, 
but it seems io me that these reforms should be hastened by every 
influence that engineers and others interested in the welfare of young 
men can bring to bear. It is especially important in eugineerii^ be- 
cause the majority of engineering students do not come from weSthy 
homes and the cost of instruction, as well as the cost of supporting 
them while they are not earning, is a very heavy tax not only upon 
their parents, but upon the conmiunity. Moreover, the years of 
apprenticeship of young enpneers are long and their salaries ate 
small. Students should enter upon their work not only aa early as 
possible, but also as well equipped as may be, not only for highway 
engineering, but within reasonable limits for any ei^neering work 
that the chances of life may offer them. 

The Chairman: Next on the program is the Washington- 
Atlanta Highway, by Charles P. light. Field Secretary of the 
American Highway Association, but Mr. Ugbt'e duties have been 
BO numerous that he has asked Mr. George C. Scales, Highway 
Engineer of the U. S. Office of Public Roads, to take his place. 

Mr. Scales: Mr. Chairman and Gentlemen: I know j-ou missed 
a treat by not hearing Mr. Light, as I am a very poor substitute 
for him when it comes to speaking. I will try in as few words ae 
possible to tell you what we are trying to do. For about 20 years 
the Office of Public Roads has been building object lesson roads all 
over the United States, coUectit^ cost data and having bulletm 
printed to be used in different parts of the country, but no » 
attempt at maintenance has been made except in the case c 
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priced roads. The Americ&n Highway Associatioa made a 

'opoeition to the U, S. Office of Public Roads that if they could get 

about 1000 miles of roadway, tbey would try out the question of 
maintenfLtice; the OlTico of Public Roads to detail three engineers for 
the work and the American Highway Association to furnish three 
automobiles for the use of the engineers. The road from Wash- 
ington to Atlanta was selected. It is a road that comprises about 
95 per cent of all the types of road in the United States. They 
wanted to get the cooperation of all the counties along the line 
of this road, because the United States was not going to spend any 
money whatever. They met with hearty cooperation and inaugu- 
rated the scheme, and in May appointed three engineers, Mr. Wins- 
low for the northern division, myself for the southern and Mr. 
Spoon for the center. The idea was for the counties along this road 
to set aside a thousand dollars a year for maintenance to be spent 
under the supervision of the U. S. Government engineers. In 
Virginia at the present time tbey have about 200 miles of 275 under 
maintenance. The plan has just been started. In South Carolina 
and a part of North Carolina they have about 50 miles. On my 
section of 300 miles in Georgia I haven't any under maintenance 
yet. for the following reasons: the counties have spent about $25,000 
BO far in widening the roads, putting in pipes where they form- 
erly had wooden culverts, and putting on soil. In the next three 
or four months there is going to be a great deal more money spent 
and I ^d not want to put them under maintenance until they were 
in such shape that tbey could be maintained. The oripnal idea 
was to have a single road from Augusta to Atlanta, but there was 
so much rivalry that they finally took both, so the line split at 
Thompson, Georgia, one part going by way of Washington, Lex- 
ington, Athens, Monroe, Stone Mountain, and the other by way 
of Warrenton, Cofiinsville, and Latonia. The roads have been 
greatly improved and a great deal of interest shown by all these 
counties. In many cases roads only 15 feet wide have been widened 
to 30 feet, and I expect within the next six months those roads will 
be in such shape that most of them can be put under maintenance. 
The proposition is entirely a novel one and the work is being done 
entirely by counties; no money is being spent by the United States 
whatever, the government simply furniahing an engineer. In this 
way we hope to demonstrate that it is better to keep a road up 
than to let it go to pieces and try to re-build it at large expense. The 
problem of maintenance we are just be^nning to realize is as im- 
portant as that of construction, and that as soon as a road is fin- 
ished, it ought to be put under maintenance. I thank you for your 
attention. 

Thb Chairman : That concludes the program for the afternoon. 
The meeting stands adjourned until 10 o'clock tomorrow morning. 
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function for which we are organized. We are not attempting to 
reach many of the family of Mr. Common People. 

Other road organizatiom are also filling their chosen field in this 
campaign of education. Chief among these is our Office of Public 
Roads, highly efficient, and certainly doing a splendid work. In 
the interest of national development and progress this organization 
should be allowed to rapidly broaden through Congressional appro- 
priations commensurate with the paramount importance of good roads 
in national life. The large majority, however, of those reached by 
this office are already sufficiently interested to attend meetii^, to 
inspect roads, or to at least send a stamp to Washington. The 
masses of our population are not interested, and their attention 
cannot well be forced by present methods. The States through their 
commissions are ably supplementing the work of the Office of Public 
Roads, and they are reaching about the same class of people. The 
press, in the advance ranks of civilizing influences, the National 
Highways Association, the American Automobile Association, and 
other organizations are doing a magnificent work, but they cannot 
cram the people with that for which there is no demand. They are 
meeting the growing demand for knowledge, and they are forcing 
that growth to some eictent, but of necessity they fail to reach the 
large mass of indifferent and ignorant to whom I refer. 

Road education is crammed into a few by those who desire to sell 
road machinery and materials, or by real estate development com- 
panies, technical colleges are reaching a few, but the mass not 
reached by any of the above agencies is large. It numbers a great 
majority of our hundred millions, and under the present method of 
attack the diminution of that majority, though increasing, is yet too 
slow for so great a cause. The reduction of that majority should 
be hastened by striking at its very roots through the pubhc school 
system. 

There are over twenty-five million children of school age in the 
United States, and some twenty million of these are in school an aver- 
age of ninety daj's per school year. Thirty-four per cent of these 
children are above the fifth grade, and their minds are keenly sus- 
ceptible to impressions that will last through Ufe. The sociid, the 
financial, and the political phases of the road question can readily 
be made to touch their lives at many points with living interest. No 
pressure will be required to keep that interest alive, only a hand 
guided by a reafionable intelhgence. If pressure is needed it will 
be to bring their attention back to the dry bones of the three R'b. 
The children will take their new interests into the home to arouae a 
parent who can be reached in no other way. If the danger of loosely 
spending easy money hes in bond issues, the child can grasp the idea. 
If the advantage of a good road can be had only through pajing 
for it on the bond issue instalment plan, he can also imdcrstand 
that. The consolidation of rural schools requires good roads and 
forces good roads, and the child easily sees the all round advan- 
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tage and becomea an ardent advocate. In fact the child can grasp 
to some extent each social, financial, and political phase of the road 
question, and the community incerest in a common good will make 
him a better citizen. His grasp will develop and broaden vritb 
years until he takes over the reins of finance and government. 
Then there should be no lack of progress through ignorance, and 
the public will exercise so highly intelligent a supervision as to pre- 
clude the possibility of misuse of public money. What an oppor- 
tunity to Btrike at the roots of ignorance at the rat« of twenty mil- 
lion a year! 

It may be urged that the average rural teacher is too imroature, 
or that she lacks the training to handle so great a subject. She was 
not too immature to learn and to teach somethii^ of physiology 
and hygiene. She ia not considered too poor an instrument to 
advance the cause of scientific agriculture. Surely a person can grasp 
something of the social advantages of good roads as readily as he 
can the physiological function of a human organ, or nitrification of 
legumes through bacterial inoculation. Be^des, the ability of 
rural teachers will increase materially with the consolidation of 
schools. 

To initiate this educational movement, requires no new organiia- 
tions, and but httle change in existing ones. The Office of Public 
Roads already has corps of expert lecturers and demonstrators, who 
are campaigning among the nation's adults. There they are forced 
to overcome the inertia of long fixed habits of thinking before they 
can plant seeds of interest and enthusiasm for good highways. 
They are also forced to overcome a certain prejudice against out- 
side inSuence in local affairs. This same lecture corps could reach 
meetings of educators in institutes, and in city, State, and national 
teachers' organizations. Bulletins published by the Ofiice of Public 
Roads could be re-edited to meet school requirements, and could be 
used as free text books for talks, round-table discussions, and in- 
spection trips. Bulletins could be arranged also for the vocational 
courses in high schools. 

We who are attending this congress want good roads. We have 
a certain appreciation of their value or we wouldn't be here. We 
desire to eidiance the value of our city lot. We deare to reduce the 
loss between producer and consumer. W'e want jobs. We want to 
sell equipment. We want to develop our community, our city, our 
State. We want national development. First, last and always we 
are for road progress, yet progress is slow unless backed by an 
intelligent and an mterested public opmion. There is no great 
difficulty in constructing a highway if the pubfic is sufficiently inter- 
ested to finance it. If the money is raised it will be expended by 
willing hands. If there is inefficiency in the use of the money, 
that evil will be reduced and eliminated with the increase of pubho 
intelligence and interest. We are now educating a number of adults, 
but the number is all too small for so great a cause, and we are almost 
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entirely igDoring the class easiest to reach, easiest to iofluence, and 
many mUIions strong. Their stronghold is in the public schools. 
Shall we storm that stronghold, or shall we continue to expend all 
our energy upon the mature prejudice of the adult? A panacea 
for many road ills Ues with the public school. 

The Chairman: "Convict Labor as a Factor in Road ConBtruc- 
tioD." Judge T. E. Patterson, of the Prison Commission of Georgia, 
will open the discussion on this subject. 

Mb. Blair: Juet one word. I don't think that a paper of the 
kind we have just heard ought to be passed without a word of special 
recognition. What the Professor has said with reference to supple- 
menting the work of education in this country along the Unes of 
which he speaks— behiud that he has, with hidden modesty, failed 
to say one word that ought to be said in favor of the technical and 
engineering schools of this country, which are doing the very work, 
so far as they can, that he speaks of, I think that acknowledgment 
ought to be made publicly, because the moral force that is being 
exerted by the technical schools in this country, cultivating the very 
sentiments, honesty and integrity among their students, ought to 
receive attention. They are doing a great work in this country 
and I am glad to give attestation to that fact. 

Fbofsbsor Knealb : I neglected to say something of the work 
of that kind. I have been in it for some time. Up in Montana 
we carried on college extension work through the University of Mon- 
tana, and I did considerable of that work and also the State High- 
way Commissioner, but we failed to reach public schools. I intended 
to mention the work the colleges and universities are doing in that 
line, but so far I believe the technical schools have failed to a large 
extent to reach the public schools, the high schools, the people who 
come together in road meetings. 

The Chairman: I am much obliged to Mr. Blair for impressing 
that thought upon us. We will now hear from Judge Patterson. 

JvDGE Patterson: This subject was intended to be opened by 
a paper from General Clifford L. Anderson, on "Convict Labor as 
a Factor in Eoad Construction," and the discussion of that paper 
opened by Chairman R. E. Davidson, of the Prison Commission of 
Goorgia. In the absence of General Anderson, who has been ill 
for some days, and of Mr. Davidson, I will endeavor to outline 
what Georgia is trying to do along this hne. Georgia commenced 
this work 30 years ago to a limited extent; about 20 years ago, to 
a larger extent, and about sjx j'ears ago, all the convicts were taken 
'rom the lessees who had been working them in lumber, turpentine 
' 1 mining camps, brick making, etc., and all the able-bodied ones 
B put upon the public roads of Georgia, We have been engaged 
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all over the State since that time m constructing public roads b]r^| 
Ufie of convict labor. The material progress that Geor^ bu nd^ 
within these past six years in the construction of public road^H 
the highest testiraonial that can be made for the system that ie dot 
employed. There are more than 120 counties in Georgia uang tfaes 
pro rata of the State convicts upon the public roads. There is btrHj 
a county in Georgia that has not got a network of public roads ihit 
an automobile or even a Ford could be run upon at a rale of 20 lo 
30 miles per hour, without danger, and that progress has been madf 
very largely in the last six years. Six years ago that condition did 
not obtain all over Georgia. There were certain counties in wliicli 
the roads were fairly good, but in the large majority of the counties 
you could possibly travel over them to some extent in buggies snd 
wagons, but it was hard to get automobiles over them. The firal 
tours that were made, certain counties ahead of them had to do some 
patchwork on the roads bo they could go over them. Now, you 
can go in any direction and find perfect highways all over the State, 
and that condition exists through the use of convicts. In discussing 
this convict question, you have to conader ita effect on the coniirt 
as well -as the value of his work to the community. Modem study 
in penalogy, or criminology, is based on the principle that confine- 
ment in chain gangs or penitentiaries is not altogether for the pur- 
pose of punishment, for the purpose of deterring others from com- 
mitting crime, but to reform the criminal himself, if possible. Road 
work I think does that to a greater extent than any system of con- 
vict management known to man, and I think that it is based on the 
principle that when the convict is worked within an enclosure or 
under a lessee, he feels that no one is deriving any benefit from his 
work except private gain and that the only object in putting him 
in there is to punish him for his crime. You can go and preach to 
him and tell him he ought to be a better man and he will listen to 
you, but all the time he will have that feeling, "If you are inte^ 
ested in me, why don't you make some other provision for me* 
Why do you want to keep me here and crush me." The result is 
that all over the world there is what is known as a criminal class. 
They get into prison, they get out, and after they get out they com- 
mit some other crime and get back. It is the same old grind o%'er 
and over, until we have bmlt up what we refer to as the criminal 
class. We have the same condition in our cities; you can go to a 
police court in Atlanta or Macon, Savannah, Columbus, or any 
city in Georgia, or any city in the United States, and the police 
judge will tell you, as man after man will come up before him, oc 
woman after woman, bow many times many of those prisoners * 
been there before. He sends them to the stockade, they serve _ 
time and are rclea.sod, but it does no good; they go right back, 
was formerly that way in the pemtentiary system of Georpa .^^ 
daresay, under this system in the last six years, the men who ha^ 
been convicted and sent to the penitentiary in Georgia and served 
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t their time — not 15 per cent of them have ever returned to the 
jaitentiary. I think it is on accoimt of three facte: one is that 
f see that the pubhc ie getting some beoeSt from their enforced 
; some individual ia not getting it all, they see that when they 
ut, they themselves are going to get some benefit from it as a 
siber of the community. They may not reason that out just 
like I am stating it, but it is instinctive in the human heart that 
whenever a man works he wants to have something coming to him- 
self from the work he does; that ia characteristic of humanity, and 
>ou appeal to that feeling in a man, and from that you build char- 
iL-ter. Another thing, they are worked in the open; the finest moral 
r[iialities instilled in anybody are from being worked in the open, 
jii the sunshine and free air, and next to the soil. I think you will 
find that a large majoiity of the leaders of the world's thought, the 
leaders in commerce, in banking and in all branches of human en- 
deavor — come from the faim. It is because the boys on the farm 
are raised in the open, next to the soil; they acquire from that con- 
dition surrounding them those moral qualities that make good citi- 
zens and make leaders in thought and in action. The same thing 
applies to a convict; he is worked out in the open air, he is worked 
in the sunshine; he gets that moral stamina ni him that aids him 
when he gets out, to make a man. In some States, Colorado is one 
of them, they select certain convicts for road work. Pome of the 
most desperate ones they don't work there. They keep them con- 
fined. In Georgia we keep all of them on the public roads on the 
theory that all men have the same intuitive instincts. If you can 
fpve him a basis on which to build, there is hope for any man, and 
if you give them all the same treatment, you have a chance to 
redeem them all. So much for the convict road work as a moral 
force. It is an economical force because the conmiunity is neces- 
sarily compelled to support these fellows anyway, wherever you put 
them. If you put them on your roads, the community gets a benefit 
that is commensurate with the outlay of money for their support. 
It is not necessary for me to describe the benefit of good roads to 
^ couununity; your being here at this convention is a testimonial 
\ the fact that you know that good roads build up a community 
1 add to its prosperity, its social advantages, its uplift in every 
You understand those thmgs better, probably, than I could 
1 you. Pardon me for referring to the Georgia laws in this con- 
The one weakness of the Georgia system is the lack of 
\ working their roads, the lack of cooperation. We have just begun 
"/ putting in a State highway engineer, Profeseor Stanley, of Athena, 
The law provides that we may employ four, and we intend to do so 
if the legislature will ever provide funds. That is what we are 
working tor now. Our idea is, that if we have this corps of highway 
giaeers to visit counties, and show the men in charge, the county 
nmissioners and the wardens and superintendents in charge of the 
I working force, what can be done with the convicts they have 
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and with the material they have, we will be doing great things for 
them. I was very much impressed this morning by Mr. Adams' 
talk, the Commissioner from Polk Comity. We wrote to all the 
county commissioners of the State when we started to put in this 
system of supervisors and Mr. Adams was one of the number that 
did not think it would work, but this morning he got up and ad- 
mitted that he had been visited by a professor of engineering from 
the State University for a short time and he didn't stay long enough. 
Just a short visit has converted him to the fact that engineers are 
almost indispensable. Then our idea is to divide the State into four 
districts, put an engineer in each district, and have an annual insti- 
tute in each district, where all the wardens superintendents and road 
commissioners can get together and discuss with these four engi- 
neers, all the problems with which they have to deal. This, to my 
mind, would be a long step forward. There is a movement on foot 
to establish a system of State highways, not from Atlanta to Savan- 
nah, but to go into all Georgia and build public roads between the 
main towns, the county seats; these roads to be built and main- 
tained by the State. The county could take care of the county 
roads, the laterals, and tributaries. We can do that without spend- 
ing any more money than is being spent now; we can do it with the 
revenue the State already provides for this work. If the govern- 
ment ever furnishes any additional funds for building these roads, 
we can have a perfect system. It is right for the government to do 
it, they improve the rivers and what is a river except an artery of 
commerce? They improve the harbors at the mouths of the river. 
Why? To give greater facilities for conmierce; if they can improve 
rivers to aid commerce, why can't they improve a public road to 
aid commerce? One is just as much an artery of commerce as the 
other; in fact the road is more an artery of commerce than the river; 
there's ten times the commerce goes over every road in Georgia 
as goes over any of these insignificant rivers that the government 
spends thousands and thousands of dollars upon. The government 
is bound to assist and with the assistance we get from the govern- 
ment and the taxes now distributed to the various counties from 
the automobiles, we will have the funds to maintain these gangs 
and Georgia will have the finest system of public roads in the United 
States. It is a great thing we are undertaking, but we are going to 
make plans to get the necessary legislation when our legislature 
meets next summer. 

The Chairman: Before calling upon Governor-elect Harris I 
should like to know whether anyone wants to discuss this very 
important subject, or ask Judge Patterson any questions. I am 
sure that his position on the Prison Commission and his contact 
with convict life in Georgia, well fit him to give any information 
or to answer any question that might be asked. Many of you have 
visited our convict camps, and have no doubt learned a great deal 
about our system. 
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A Member: I think Mr. Patterson has so ably discussed the 
problem that thert are no questions to be asked, sir. 

The CHAtRMAN: If there are no questions to be asked, I have 
the great: honor and pleasure of presenting to you Judge Nat E. 
Harris, Governor-elect, to whom we have assigned no subject, but 
have given the entire right-of-way for just as long a time as he likes, 
because if you have ever heard him speak once, you will know that 
you don't have to put a limit on him and that you will stay until 
he gets through. Judge Harris. 

JtJDaE Harris: Mr. Chairman, GentUmen of the Good Roads Con- 
gees, FcUmn Citizens: That was a very nice introduction of the 
Chairman for which I thank him. It put a good deal of responsi- 
bility on me too. The truth is, I did not know I was expected to 
speak in this gathering until a day or so ago when I saw the program. 
I had written to my friends here that I could not promise to attempt 
to make an address, but stated that I would Uke to come up and 
look into your faces and hear somebody talk on a subject I knew 
was of great interest just now, so I might find out what it meant, 
what it was and how far it reached, what was involved in it and 
especially what you knew about it. This was the idea with which 
I came to this convention. 

N'ow, I heard one of your speakers refer just now to Judge Patter- 
son's familiarity with the convicts of the State. I used to be on the 
bench myself and sent a good many people to the chain gang who 
are working on the roads of Georgia today, making good roads for 
us. During the past summer, if you will permit me, when I was 
going over the State in the canvass for governor — by the way one 
of the hottest canvasses we ever had in Georgia, I reckon, for the 
thermometer rose to 116 in the automobile in which I traveled on 
one occasion, and the boys frequently asked me in the court house, 
with the thermometer at 106, if they might take off their coats 
when I began to speak; of course you know I told them to take off 
their coats and keep them off till the day of the election for me — 
I say, as I went along one day I passed a chain gang that was work- 
ing on the public roads, when one man, wearing stripes, stepped 
out a httle from the rest of the gang and said, "Judge Harris, I'm 
representing you here"! I found out on enquiry that he was a con- 
vict I had sentenced while on the bench, so 1 want this Road Congress 
to understand that I too have some right to talk on the subject of 
road buildii^, that there are doubtless many able bodied workers 
in the chain gangs, sent thereby myself who are doing good work for 
Georgia, and laboring to make good roads for her people, for the 
farmers and merchants and the doctors and lawyers, that their 
business may be worth more in the State to them and to the people 
who depend upon them! 

I came to this State about fifty years ago; I started out froma 
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little place up yonder in East Tennessee, called Jonesboro, the oldest 
town in the State. 1 traveled down along the slope8 of the Blue 
Bidge and entered Georgia first in Rabun County, then came od 
through the mountain district, riding a kicking muie on the way, 
while my brother drove a wagon, with sure-footed mules too. Look- 
ing back over these fifty years, I remember how the trail from 
Tennessee ran then along the sides of the mountain, over the ridges 
and the valleys — nothing but a trail. The inhabitants said I'd 
reach the Old Federal Road after awhile. Well, I did and it was a 
road, no doubt, but it was a road you wanted to get out of as quick 
as you could. Wherever there was a fork in it and you took one 
fork and went a little distance you were sorry you had not taken 
the other. We often turned out into the fields to avoid the road, 
because one could get along there better than in the road. When 
I reached Georgia and looked back over the trail I had followed, I 
said to myself, " I will write a book and call it, 'Short Cuts on a 
Journey to Georgia,' " and that is what it was, for I was all the time 
trying to avoid the windings of the trail and get down here. That 
was fifty years ago; I went back over that country in the last three 
or four months — I came down over the same mountain cliffs and 
hills and valleys, but I saw they had laid out turnpikes wberethe 
old roads ran. I traveled in an automobile, moving from place to 
place with a rapidity that would have made our ancestors turn 
almost crazy and feel that some sort of magic had been at work in 
the world. It was easy traveling; the rocks had been blasted out 
of the roadway; the grades all laid out well, and I said to myself, 
" How has all this been brought about?" I see a man in the audience 
who could answer this question. He has furnished plan after plan 
and survey after survey to these counties through which I traveled, 
and their nice turnpikes and level roadways will stand the storm 
for many a day. 

Some one writing on roads, said, "The degree of civifization in 
a country may be ascertained by finding out the state of its public 
roads." Is that so? If it Is, ! am ready to say to you here, in a 
representative capacity, in a private capacity, or in any other capac- 
ity, that Georgia is not afraid to show hands with most of you — 
that we have started in this State a pretty good system of roads 
and we hope to go forward until we even take the front. We have 
aroused competition among the counties. 

Way back yonder in the past, you know, there were two ways 
followed in road workmg. The first was, where the county com- 
pelled by law, had four days' work done upon the roads each year — 
by summoning the citizens along the road to do the work, or in lieu 
thereof levied a small commutation lax, that was never collected 
or if collected, rarely applied: the second system existed where the 
county could keep a chain gang and supplemented the intermittent 
road hands with a force that worked all the year round. In the 
course of time the legislature gave us the three alternative road 
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laws, which was an advance on the former times. Now we have 
gone still higher in the scale, and the State and counties have all 
put their chain gangs to work exclusively on the public roads, and 
a system of improvement has been inaugurated that will really 
count in the future, and promises soon to justify our people in 
claiming that this great old State shall no longer stand behind her 
sisters when you come to estimate her civilization by the splendor 
of her public roads. 

But there are two views taken of the progress in road building. 
A good old lady who lives down in the center of the State, whose 
memory goes back to the old system, said to a friend lately: "1 
don't believe in these new scrapers and automobiles for our public 
roads; all they need is the pine top and the hoe; that waa what the 
people used in the old days. We land owners have to pay for these 
new things and in this way the folks that travel get the advantage 
of us." The old lady is not alone in her views; there are many who 
feel just as she does, so it will be necessary to educate the people 
till they realize the true value of the reform that is going on. There 
are not wanting those who will complain at the slightest increase of 
taxes, consequently it is the more important that the people gen- 
erally should understand how the building of the roads, by adding 
values to real estate and its products, gives the owners in return, 
something with which to pay the increased taxes. And the whole 
county shares in the benefits. T\Tiy, a farmer now in the counties 
where the good roads policy is followed, enjoys all the advanttigea 
of country and city combined. His automobile carries him from 
the farm to the city and from the city to the farm with incredible 
ease, while his telephone brings him into direct communication with 
the great centers of trade as well as with his own neighbors and 
friends round about. 

This competition among the counties, to which I referred just 
now, is destined to play an important part in our good roads move- 
ment. The smaller counties may well say to the counties with great 
cities, "You can put your money in fine public buildings and parks 
and streets, but we will put ours in our roadways, and make them 
better than your streets so that— bringing our produce to market 
easily — our farms shall increase in value as your own real estate 
aacends in the same scale." And this idea is getting more familiar 
every day, I used "to ride the circuit," as we lawyers call it— going 
around the counties adjacent to Bibb, where I live, to attend the 
courts and keep up with the business of my clients, traveling in a 
buggy or on horseback. In those days Bibb County, in which the 
raty of Macon is located, worked her chain gang on the public roads. 
I could tell the exact point where I would cross the line into the 
other counties, for the Bibb roads were far better than those in the 
adjacent territory. Now, this is all changed. The small counties 
are beating Bibb, for they have chain gangs and improved road 
working too; you can tell now for instance, where you cross the line 
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into Twiggs, because Twiggs has better roads than Bibb. And the 
challenge ia out to Bibb, "You may beat us in your buildings but 
we'll beat you in our roads." And so it is, through the Stale. 

I am proud of the way in which we are going forward in Geor^a. 
and I greet you all today in her name, I am glad to be a part of 
this Congress, to look in your faces and tell you that this old Empire 
State, is awakening on this great question, that her people will join 
you in the crusade, or better, the evangel in favor of good roads, 
and try to bring the whole country to understand and appreciate 
the importance of the subject. 

And now, my friends, I want to say a few words, of a general 
nature, on the advantages of good roatk to the community. These 
are so obvious, and this Congress has been urging them so often, 
that I suppose it is almost a work of superrogation to go over them 
again. But there are a good many Georgians in this audience, and 
I have thought it might not be out of place to repeat the argument 
in their presence. The truth is, the whole State needs good roada, 
and more roads, and better roads, everywhere. There is no end to 
such improvements. If the seaboard is to be brought to the moun- 
tains, or the mountains to the seaboard, this is the way to do it. 
There is that great country lying below us, known as the "Wire 
Grass," — I love to talk of it now, because it was once under the ban — 
nothing but a vast pine barren. I have just had the opportunity 
of traveling over it, and can appreciate its coming strength and 
greatness. It is a region of magnificent possibilities. 

Mr. Chairman and Gentlemen of the Congress, if you will only 
give that "Wire Grass" country good roads and reasonable railroad 
facilities, you will soon see an Kmpire developed in this Empire 
State, such as you never conceived or thought of, in all your life! 
All that is needed to insure the speedy settling up of those \'ast 
level areas of farming lands ia to give the people good roads, so 
that more inhabitants may come in, take up the lands, utilise their 
unparalleled productiveness, and make the country worth all that it 
ought to be to Georgia. 

It is rushing forward with wonderful strides every day, and this 
good roads gospel is taking it by stonn, as it seems to be t^dng 
the State, the South, yea, even the whole Nation. But to restate 
the argument: 

First: A good road enhances the value of the lands adjacent to 
it. This is an A B C doctrine. While the tax may be increased, 
the owner is afforded means the more easily to make (be monc)', 
80 that he does not feel the burden. 

Second: The facility for travel and transportation enables the 
citizens along the road to live with greater ease and more comfort, 
to transact business with more convenience, and with the auto- 
mobile, and telephone, makes space and time of far less consequence 
in the affairs of life. 

Third: The good road tends to promote inteUigence, for it c 
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ables the children to reach the school hoiiee, with greater coii%*i 
ence, so as to secure llie advantages of early training and educati 
Rough roads are sometimes a barrier to knowledge. 

Fourth: The good road promoter both social and religious asso- 
ciation. Visitii^ is made easier, and people of the community, or 
even of the State, are made better acquainted, and see more of 
each other. 

My count^J^nen, I have noticed that the misunderstanding in 
xjminunitiee, the troubles that spring up and beget endless ai^er- 
_* among our people, would nearly all be prevented if the people 
ftiy knew each other better. This is so. North, South, Eirt and 
R'^est — it ia so, locally, it is so generally, it is ao everywhere. 
'f the people at large are given the facilities for travel and trans- 
portation they will come together oftener, learn to know each other 
better, and harmony will reign where discord now prevails. 

Fifth: The good roads will tend to preserve the health of the 
community. You can provide the remedies for sickness with greater 
ease, in the country. I heard a gentleman say not long ^o, that 
since they had opened the turnpike road by his house he could call 
a doctor from town and get him to the place in an emergency withiu 
15 or 20 minutes, though he lived three or four miles away from the 
place. 

Sixth and last : Good roads increase the population of the country. 

The more good roads we have the more people there will be to travel 

thera. Oh! wo have room enough here for any orduiary increase 

in our iKipulalion. We do not object to the coming in of good 

settlers. We have lands enough in Georgia to house and feed our 

own people with their natural increa.se for one hundred and 5fty 

years to come! So we can afford to divide with others, for none of 

Ufi will live that long. 

^^^ When people from a distance come to see us, 6nd out what we 

^^Bve here, and learn that we have the best public roads in the 

^^Biuntry, see how ea^ty it is to go from place to place — ^why, they'll 

^|mow that we are up to date, and will fall in love with our good, 

old honest ways, and stay with us! 

There is sometimes a humorous side to our road working. While 
I was on the bench a mandamus proceeding was brought before 
me, alleging that the conmiissioners of one of the counties of the 
circuit were not working one of the main thoroughfares running by 
the homes of the petitioners. It was alleged that they had worked 
all the roads of the county except the one in question; and this they 
had worked to within about three miles of the county line and then 
stopped. It seemed that just across the county line there was a 
thriving Uttle town which was a rival of the county site, bidding very 
vigorously for the trade and business of the citizens round about. 
So the commissioners, standing up for their home town, let the road 
to the county line go without working till it became almost impass- 
able, while the road to the county site was kept in splendid condition. 
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This was good political protection, you know, but the cold law 
would not stand for it. Competition in business and equality ia 
transportation are the favorites of our statutes. Nevertheless, it 
was a practical demonstration of the fact that a good road counts 
for something in the community. 

And now I think I have about covered what I wanted to say to 
this Congress. My recent travel over Georgia has at least given 
me some experience with the good road situation in the State. I 
recall the fact that several times when I hired an automobile at 
one county site to go to another, if the road in the first county was 
rough and difficult, and after crossing the line, got better, and 
smoother for travel, the automobile driver would apologize for his 
county, and say, ''We can't get our commissioners to ts^ the right 
view of matters, but we have hopes at the next election to show them 
a few things." 

So, the demand for good roads is growing, for the people are 
finding out that a load of produce, of cotton, or corn, or any farm 
product, is nearly three times as large on a good, modem, well 
graded turnpike as it was on the rough highways of the past. And 
the county authorities are realizing that it wUl not do to be left 
behind in the progress of the ^ times on this subject. 

And now, my friends, I repeat that I am proud, as the next execu- 
tive of this State, to come before this Congress and speak to you. 
If you need the countenance and help of the next adnunistration, I 
assure you that you already have the chief, and I think you may 
count on the assistance of the legislature to do whatever is necessary 
to bring the subject before the people in the most effective light. 
Show us what is needed and we will try to put our shoulders to the 
wheel so as to push this old Empire State forward, until her name 
shall ring out among the people of the North and the East and the 
West, as the one State of the South that has the finest laid out public 
roads in the Union. It would be a distinguished honor to preside 
over a State that could safely point to her roadways, as the index 
of the highest civilization of the world! 

The Chairman: We appreciate very much the kindness of Gov- 
ernor Harris in coming to our meeting this morning and adding his 
presence to this occasion. The next speaker, as you will see on the 
program, gentlemen, is Prof. Charles M. Strahan, Dean of Engi- 
neering, University of Georgia, who will speak on the subject "Why 
Georgia Builds Top Soil and Sand-Clay Roads." 



TOP eon. AND BAND-OIAT BOADS 



WHY GE0R6U BTHLDS TOP SOIL AND SAND-CLAT ROADS 

PC. M. Strahan, D.Sc., M.A.8.C.E. 
Dean of Engineering, Univer»ity of Georgia 

The counties of Georgia during the past eix years have directed 
ibe bulk of their road building energy to the construction of soil 
roads of various kinds. They have recognized that any road worthy 
the name must have a reasonably strong, smooth, and durable 
wearing surface. They have secured satisfactory surfaces by the 
use of selected top soils, of semi-gravel, of sub-strata of sand-clay 
encountered in grading; and from artificial mixtures effected by 
claying deep sand road beds and by incorporating sand in sticky 
clay road beds. Some 12,000 miles of improved roads have been 
built and much of this mile^e has been surfaced with one or more 
of the above materials. 

There are four principal reasons why the energy of Georgia has 
gone into this type of construction; the first is an economic reason; 
the second is a psychologic reason; the third is a geologic reason; 
and the fourth is a scientific reason. 

First: In round numbers, Georgia, with $1,000,000,000 of tax 
values and 147 counties, is credited with 84,000 miles of road. 
Exclusive of the 7 chief city counties, the average county shows 
approximately $6,000,000 of tax values and 600 miles of public 
highways. 

These basic financial facts have compelled the counties of Georgia 
to carefully consider their financial policies. The outcome has been 
that while highly desirous of good roads, the justifiable basis of 
expenditures has been forced &low $1000 per mile. Hence they 
have turned to the local soils, intelligently selected and used, as 
the first step and only possible step toward extensive highway better- 
ment within that average expenditure. They have recognized that 
the elements of cost for a road program are: (1) expert supervision, 
(2) preparation of the road material for use, (3) haulage cost, itself 
dependent on tonnage, average length of haul, and ease of loading 
and unloading, (4) coat of spreading, (5) cost of consolidation and 
shaping, and (6) the cost of maintenance. In all of these items, they 
have felt that the local soils with short hauls, needmg no crushing or 
mixing, handled by simple tools and moderate cost machinery, easily 
loaded and distributed, consolidated by the road's own traffic, and 
all done chiefly by unskilled labor, presented the minimum outlay 
for equipment, labor, and all other construction costs. Nor havo 
they been disappointed. Total costs as reported from various coun- 
ties range from $300 to $600 per mile according to the particular 
material, the width of wheolway, and the length of average haul. 
They contrast the resulting roads with broken stone roads at from 
$5000 to $8000 per mile and figure that the interest on the latter 
investment would annually build a mile of good soil road. Tbey 
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compare the maintenance figures of $10 to $50 per mile with tbe 
$100 per mile credited to macadam roads and place at 15 years ibe 
life of each type. They find the traffic of all kinds pleased and 
contented, and see no undue injury wrought by the automobile. 
They feel that the betterment is real and durable, and that this 
type of road, free always from deep mud or deep sand, has at least 
met and conquered the two arch enemies of highway transportatioiL 

Second: The psychologic reason is also a reason of practical 
politics. It consists in the fact that taxpayers, particularly tin 
rural taxpayer, become rapidly restive unless the rate of road build- 
ing and the consequent spread of the benefits of the road expendi- 
ture is reasonably rapid. The soil roads are built very quickly. 
Counties report from 20 to 60 miles annually. In five years, a great 
change is wrought in tbe traffic conditions of any county. Tbe 
restive citizen may be gracefully bidden to wait; and lua powers ot 
revolution are inversely as the annual growth of improved mileage. 
There is thus a better chance for continuous county road management. 

Third: The geologic reason rests upon the vast areas of under- 
lying siliceous metamorphic rock in North Geor^a, upon tbe gravel 
soils that abound along the edge of the Coastal Plain in Middle 
Georgia, and from the sand-clay strata which underlie so many of 
the counties of the Coastal Plain itself. Many of the resulting clay 
soils of North Georgia are abundantly charged with coarse sand and 
decomposed rock, and are of admirable road value. Intelligent 
search has revealed them in wide distribution and of exceptional 
wearing quahties. Gravelly soils and sand clay top soils are like- 
wise found in many counties along the Fall Line that traverses the 
State from Columbus to Augusta, In tbe Coastal Plain counties, 
outcroppings of gravel are occasional, outcroppings of clay hills are 
quite frequent, and sub-strata of so-called clay, in reality a natural 
mixture of clay and sand, is widely found at short depths below tbe 
surface ready to be excavated and placed on the prevailing aand 
bed roads of that section. In some of tbe swamps of South Georfpa 
the muck contains fine clay and is utilized as road covering. 

The writer has been struck by the prevalence of suitable road 
soils in every county visited and is convinced that systematic sur- 
veys for the location of such soils adjacent to the highways would be 
amply justified in every county by the discoveries made. 

This thought is commended strongly to the representatives of the 
Fourth American Road Congress. Few States in the Union can 
afTord to ignore tbe substantial economies that accrue from tbe use 
of good local road soils, on at least a part of their highway systems. 

Fourth: The scientific reason why Georgia is building top soil 
and sand-clay roads rests on the fact that by careful examinatJon 
in field and laboratory, enough is now known of the compositiOQ, 
road behavior, and method of consolidating of these road soils to 
select them intelligently in advance of construction and to feel 
confident of the results. The School of Civil Engineering of the 
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University of Geoi^a, through its road laboratory and field officers, 
since 1908, has been privileged to work jointly with many county 
road officials in the study and use of these materials. It has been 
called upon to select and advise concerning suitable soils in ad- 
vance of construction and has watched the roads after construction- 
Much data has been accumulated and digested, many partial and 
complete mechanical analj-ses have been made. The limits of this 
address does not permit detailed entry into laboratory methods, 
but the following short table of typical soils selected from roads of 
known efficiency in north, middle and south Georgia will serve to ^H 
indicate the character of separations made: ^^M 

TYPICAL QEORQU ROAD SOILS ^H 
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Unable to present in this article the specific road histories of these 
and many other samples studied, the conclusions tentatively reached 
by the laboratory may, however, be stated aa follows; 

First. The presence of from 60 to 80 pet cent of total Band ib necesaary. 
The best Boila show 45 to 55 per cent aand coarser than No. 60 sieve. The 
■and between No. 100 and No. 200 has Little hardening value. See samples 
150, lOe, 10, 466, 476. 

Second. Ten to 16 per cent of gravel above No. 10 aieve and amaller than 
3 in. diameUr is very effective inliaTdening. Bee samples 150, 10, 106, Ud, 
UO. 
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Third. When the sand above No. 60 ia lees than 40 pet cent the reaultisi 
surface is notably softer than with coarser sand. 

Fourth. True clay in excess of 30 p«r cent gives a soft road with mud. 

Fifth. The best clay percentages lie between 10 and 20 per cent. 

Sixth. A highly colloidal clay in low percentages probably givea aqiul 
bond with a less colloidal clay in larger percentages. 

Seventh. The non-plastic silt aide in reducing expansion of the true da;. 

Eighth. Soils with all fine sand need higher peruents of clay : but arf nol 
BO hard in dry weather and wash readily in heavy rains. They require fit- 
quent reBurfacing with road drags. 

Ninth. All of the typical roan soils in the table have shown ample better- 
ment over tho roads they replaced to justify the expense o( construe tioo. 

The laboratory has reached a. conception of the way tbeae soil 
mixtures act which may be of service to those interested. 

While the resulting surfaces are of varying efficiency, the better 
grades, usually carrying coarse sand and gravel, give surfaces too haid 
to cut with the heaviest road machines, capable of supporting the 
heaviest loads after long rains, free from mud or excessive dust, and 
uninjured by automobile traffic in both wet and dry weather. The 
medium grades carrying medium sand and no gravel are firm and 
hard but can be cut by heavy road machines; they are somewhat 
softened in long rainy spells but do not cut deeply, and Bi-e some- 
what more dusty in dry weather. 

The soft grades carrying chiefly fine sand are firm and strong 
in dry weather, are subject to washing in heavy rains, and soft- 
ening, and can be resurfaced with hght metal or spUt log drags. 
They usually show a lack of proper balance betw^n sand and clay 
and mark the lower limit of suitable road soils. 

The successful soil must carry enough hard aggregate to interlock 
and support the traffic loads and to resist grinding and crushing 
action. This property is imparted chiefly by the sand and gravel 
content. The variations of these ingredients in amount and aiw 
affects most strongly the hardness and durability of the stirface. 
It is known that sand beds when moist are relatively firm unless the 
sand is excessively fine, and supersaturated with water. Quick- 
sand conditions are then developed. It is therefore probable that 
in wet weather the strength of the road depends primarily on the 
sand content, and that graded mixtures from coarse to fine are better 
than uniform gram or small sizes. 

Through a nest of standard aeves No. 20, 60, 100 and 200, the 
sand is separated into four grades of fineness, and so reported hi 
the analyses. The sizes above No. 100 are the effective body material. 
That below No. 100 has some value in reducing the total voids in 
the graded mixture. 

Naturally the laboratory analyses pay particular attention to the 
quality, sizes, and total amount of the sand in tbe mixture. In the 
tables of analyses submi'ted herewith it is to be noted how large 
a percentage of total sand and of coarse sizes is found in the more 
successful soils. Moreover the item called "ailt" is In reality mostly 
extremely fine sand. 
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The second important characteristic of a suitable road soil must 
be that it shall prove water rcBistajit in wet weather and firmly 
bound and smooth in dry weather. Dependence for these proper- 
lies 13 upon the clay elements and the silt. 

The laboratory in its complete analyses separates and examines 
the quality of the true clay. It is to be noted bow small an amount 
of true clay is found in the best grades— 12 to 20 per cent. The 
contrast of clay contents in poor soils is shown in the sample of 
pipe clay included in the table with 50 per cent true clay. A further 
contrast in the other direction is seen in the analyses of the Augusta 
grave! with only 6.7 per cent of true clay. The bond of this gravel 
arises chieBy from its interlocking strength. 

The laboratory defines "true" clay as that portion of the sample 
which remain in suspension after settling for 13 minutes through 
water 8 centimeters deep. It is removed by repeated washings, 
settling, and careful siphoning off. Most natural clays are im- 
pure and contain large percentages of coarser materiais such as 
sand, mica, and silt. They vary greatly in plasticity and in the 
expansion and shrinkage under the action of water. The true clay 
contains an extremely fine portion called colloidal clay. The 
colloidal clay is very glutinous or gummy. The coarser clay has 
less gumminess. It is thought that the binding value of the clay 
depends to a notable extent on the amount of fine colloidal in- 
gredients. In dry weather, this ^ves great adherence, but un- 
fortunately in wet weather the colloidal matter softens quickly. 
It probably is one of the chief causes of the high expansion of the 
clay when wet. The argument would then be that a clay too rich 
in colloidal matter when used in a sand clay mixture is apt to soften 
too readily and by swelling tends to break the interlocking strength 
of the sand grain. The larger the total clay the greater the ex- 
pansion. The desirable kind of clay would be that which has a 
rather low colloidal percentage to meet wet conditions but yet 
enough to bind firmly the sand giains in dry weather. It also ap- 
pears desirable that the total real clay should be as low as possible 
consistent with adhesive strength in dry weather to avoid expansion 
effects. This also points to the value of a closely graded sand 
mixture with a minimum of voids and thus requiring a minimum 
of clay. 

It is evident that the small percentages of clay in the best road 
soils is not enough to fill the usual 30 to 35 per cent voids that 
exist even in a well graded sand. But the silt material together 
with the true clay do furnish enough to fill these voids. The silt 
as separated in the laboratory analysis is itself largely composed 
of sihca or sand which passes a No. 200 standard sieve, and other 
equally fine material of partly reduced soil m'merals such as feld- 
spar, mica, etc. It shows little plasticity or adhesive value unless 
iron salts are present, but is useful in filling voids. It may be said 
that the true clay, the silt, and, when needed, some of the fine sand 



* 



i 



384 AUEKICAN BOAD CONORBBB 

(between No. 100 and No. 200 sieves) really compose the "binte' 
which unites the cOEirser sand particles, and fills the voida. For or- 
dinary cases of soil examination the separation of the binder (ram 
the coarser sand by washing and rapid decantation is sufEcieot (o 
pve a fair basis of judgmonl regarding its suitability for raid 
building. The more complete analyses aid in forming a sound con- 
ception of just what goes on in the consolidation and road be- 
havior of the material. 

In all of these materials efficiency requires a uniform and inti- 
mate mixture of the sand and the binder. 

The consolidation is effected by the construction teams and ibe 
regular traffic. A bed of the loose material 10 inches thick and 16 
to 20 feet wide is depoated in one layer. The traffic gradually 
packs it. A period of wet weather is desirable for a green road aa 
the wheels and hoofs then puddle and pack the mass from the bottom 
upward, aiding also the uniform mixing. During the consohd&tion 
process the surface is kept in shape by the frequent use of the road 
machine until the final surface with a crown of one-half inch per foot 
is firm and smooth. The semi-gravela are top soils carrying 10 to 
16 per cent of hard quartz gravel. All material coarser than s 
No. 10 sieve is classed as gravel. Rocks above 3 inches in diameter 
are objectionable and should be removed while loading, or dreaed 
to the bottom of the 10-inch soil layer as the work goes on. The 
gravel if hard and non-crushing is a distinct advantage to the road 
Boil playing the part of the broken stone in a cement concrete mix- 
ture and giving it greater hardness and stronger supporting power 
in wet weather. But soft gravel of feldspar hardpan, or mica schigt 
is undesirable. In some counties an iron-silica gravel mixed with the 
soil is found which gives admirable roads. 

The packed top soil surface from the best soils is surprisingly 
hard and surpriangly water resistant. It requires a rock plow or 
a heavy macadam type of scraper drawn by a traction engine to 
break up the bed when once thoroughly packed. The laboratorj- 
has taken up solid blocks, 20 x 20 inches and 6 inches thick, after 
weeks of rwny weather, from these roads. 

Although very dense, the blocks taken from the road are dis- 
tinctly porous in character. Why then does not the rain saturate 
the bed and loosen the bond between the sand and clay? The fol- 
lowing explanation is suggested: The rain soaks into the pores 
of the dry road, at first carrying fine particles of dust to seal up 
the capillary tubes and pores. The first moisture absorbed by the 
clay expands it and also tends to close the capillary tube and pores. 
Hence the further ingress of water is prevented, the main slab 
is not softened, and the only mud is a thin coat on top where the 
wheels have loosened the surface by grinding and shght cutting, 
When rain ceases the skim coat of softened material will pack and 
rebind with the slab below. Excess of clay in the tnucture by 
swelling with water loosens the interlocking of the sand structure, 
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3 soft to withstand the cutting by the traffic, and permits WBt«r 
(rork and puddle downward layer by layer until deep mud re- 
ts. Excess sand works inversely. Not being sufficiently cemented 
in dry weather, the clay binder is broken, pulverized, and blown or 
washed away leaving a loose sand layer which finally becomes 
objectionable- The well-balanced sand and clay mixture avoids 
both of these weaknesses. The surface mud is thin and remains 
underlaid by firm material. Hence the traffic is supported. It 
does not stick to the wheels. Hence unlike the usual earth road, 
the top soil roads are not easily cut into deep boles by the constant 
cbuminji and withdrawal of material by the wheels. Dry weather 
in fact b more like to break them down than rmn— particularly 
if the sand clay ingredients are not uniformly mixed. A good crown 
is necessary to prevent long saturation by standing water. 

It is a serinufl structural mistake to iLse too thin a layer of these 
surfacings. A depth of 6 inches loose packing to 4 inches on sand 
and loam road beds and 10 inches loose packing to 6 inches on clay 
road beds is essential. On fresh embanlanents and on rotten mica 
foundation a thickness of 12 to 14 inches loose will give adequate 
beam strei^h to offset the weakness of the water-soaked foun- 
dation. 

The chief hurtful impurities encountered in road soils are mica 
and feldspar. Their presence is readily detected by examination 
of the separated sand contents. The feldspar either as gravel or 
sand is friable, easily crushed, and weathers rapidly into clay. 
Any large amount is <&tinctly destructive of good service by the 
soil. Mica in abundance is similarly undesirable above 2 or 3 per 
cent. The flat scales destroy the interlocking value of the sand 
and furnish slippery surfaces along which water penetrates and 
rapid soft«ning ensues. 

The influence of organic matter is distinctly helpful iu binding 
these soils, but is rapidly lost by decay and weather action. 

The writer believes that the possibiUties of road surfaces made 
from natural soils are far greater than is now realized. 

More careful attention to the exact mixtures, intimate stirring and 
mixing, the use of sprinklers to secure proper moisture, and finally 
the positive consolidation of a definite thiclmess by the use of tamp- 
ing rollers, while possibly nearing the cost to $1200 per mile, could 
result in surfaces permanently serviceable to the heaviest rural traffic. 

Moreover, where the expenditures for rock covered roads are 
now Hearing from $5000 to 810,000 per mile, the J1200 soil road 
would leave ample funds for constant road policing and imme- 
diate repair, thus solving that really unsolved yet vital road problem, 
to wit, proper maintenance. 

The Chaieman: Is there anyone who wishes to discuss briefly 
any of the points in Professor Strahan's paper? If not, we are 
coing to adjourn the meeting. Governor Harris is anxious to go 
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through the exhibits and no doubt there are quite a few of our 
Georgia commissioners present this morning, who just arrived in 
the city last night and this morning and are also anxious to visit the 
exhibits. We will adjoiun the meeting until 2 o'clock this afternoon. 

Friday Afternoon, November It, £ P,M, 
W. Tom Winn, Presiding 

The principal address at this session was an illustrated lecture by 
Dr. S. W. McCallie, State Geologist of Georgia, on the ''Road 
Material of Georgia." In order to secure proper equipment, this 
lecture was delivered in the moving picture room. 

At the conclusion of Dr. McCfldlie's lecture, President Fletcher, 
in a few well chosen remarks, expressed his great pleasure at the 
unqualified success of the Congress, and thanked the officers for the 
valuable assistance which they had given him. 

No further business appearing, F^sident Fletcher declared the 
Congress adjourned sine die. 



raMEN'S CONFERENCE ON ROADS 

Ansley Hotel, November 10, 10 A.M. 
Under auspices of the Woman's Department of the American 
Highway Association. 

Mrs. Robert Baker in the Chair. 

The Chairman: The Conference will please come to order. It is 
very fitting that this new movement among women should be 
launched in the State which first offered to American women the 
equipment by which to make herself useful in civic fife, Georgia's 
example has been followed until now there is a great army of highly 
educated and intelligent women e^er to help their brothers make 
this country a model for all the world. No activity in which they 
can engage will have a more beneficent and far reaching eSect th^ 
this, to remove the check upon our social development and our 
material prosperity caused by our disgraceful roads. 

Great oaks from little acorns growl It is with the hope, with 
the assurance, of great things to come, that I greet you here today 
and introduce to you as the first speaker at the first women's con- 
ference on roads, the wife of your governor, Mrs. John M. Slaton. 

Mrs, Slaton: Ladies of Ihe Good Hoods Congress: I am glad to 
welcome you to a State that has exalted woman by estabhshing the 
first female college in the world— in Macon, Georgia. The devotion 
of our splendid men speedily expressed itself by affording a widened 
horizon through the instrumentality of education, and with this 
greater power ia imposed the greater responsibility of service. 

Our sex is being called upon to a greater extent than ever before 
to aid in the practical activities of life, and especially in those which 
affect the home. Feminine sympathy ia ever alert when the happi- 
ness of the fireside and the interest of childhood are involved, A 
large proportion of our citizens live in the country, and accessibility 
to church and school house, the receipt of daily mail, the extension 
of the limits in which local papers can be circulated on the day of 
publication, the use of parcels post, are dependent upon our high- 
ways and necessarily affect the happiness and welfare of our sex. 

Good roads mean more land cultivated, and more profitable crops, 
and a decrease in the cost of hauling them t^ market. 

The purpose of the Woman's Department of the American High- 
way Association is to create through the educational work of women, 
a demand for an efficient State Highway Department, and also for 
the constant and adequate maintenance of roads built with the 
public money, 

A wise administration lowers the cost of materials since they are 
bought in the largest quantities. It prevents the unnecessary 
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duplication of road machinery — ^it reduces the number of road 
officials. For instance, under the administration which gener- 
ally prevails in the United States and which is based on the thecvy 
of extreme localization of authority in road management, there are 
nearly 140,000 road officials. The road laws in most plaices do not 
require of these men any technical knowledge of road construction 
or repair. Reforms which would substitute a comparatively small 
body of trained men, giving all their time to road work, would save 
the country more than $50,000,000 every year. 

A joint committee, composed of a special committee of the Ameri- 
can Bar Association, a committee of the American Highway Asso- 
ciation and a group of the foremost road engineers of the country 
are engaged in the compilation of a code of laws for the State admin- 
istration of highways. When that code is published the Woman's 
Department will work in each State for such parts of the code as are 
applicable to climatic and other local conditions. 

This code of laws will provide for a State engineer, his assistant 
engineers in charge of sections of the State, then county assistants 
in charge of the road supervisors, etc., section bosses and the neces- 
sary laborers. These men, from the highest to the lowest, should 
be appointed solely for their competency, and should be retained in 
office as long as their work is what it should be. 

Good roads mean an increase in our rural population, and a con- 
sequent decrease in the crowding of our cities, and thus a lowering 
of the cost of living. More prompt and less expensive medical 
attention — ^far larger school and church attendance and above all 
new life for the farmers' wives and daughters. 

Personally, and for the women of Georgia, I welcome you — our 
homes are open to you, and I trust that you will take with you on 
your return the memory of a sympathetic and kindly people who 
have been glad to have you as their guests. 

The Chairman: As at the Road Congress the men are welcomed 
by the Governor of the State and the Mayor of the city so are we 
welcomed by the women who represent the State and the city. Our 
second speaker is the President of the Atlanta Federation of Women's 
Clubs. She is the leader of 8000 energetic, altruistic women, all 
busy about many good things. I have the honor to introduce Mrs. 
Samuel Lumpkin. 

WHAT ORGANIZATION MEANS TO WOMEN 

Mrs. Lumpkin 
President Atlanta City Federation of Women's Clubs 

I am quite sure each and every one of us here understand the 
importance of federation and cooperation, the importance of co- 
operative effort and unity, not only among ourselves, but with men, 
in every undertaking that is worth while. We all understand that we 
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t work in unity and that do one individual can accomplisb any- 
j no matter how great their ability or efforts, unless they co- 
operate with others and make the effort worth while. I think we 
all understand that, and we all know that organization is the greatest 
thing of the present ape for accomplishing things and I think in this 
civic evolution in which women are becoming more and more inter- 
ested, it 18 not because of their wish to rule or show their authority 
over men, but simply l>ecause it is their aim and wish to be of help. 
And I think this meeting and all other meetings of women are simply 
for the purpose of cooperating with the men by forming organiza- 
tions among themselves to aid the very beet and to be of the most 
Bervice and the most help to the men — we want to do things to help 
Hp^r persons, and I believe we are coming more and more into public 
^BKb ourselves, because the world is so now that we must do it. 
IK This Road Cougre^, I think, is a magnificent thing, especially 
Mftor the country woman. We cannot say too much for the country 
woman. I know what she has to contend with and to sulTer. For 
years, my husband was a circuit judge over a large number of small 
villages, and I myself have gone over all those coimtry roads, and I 
know what it is to he in the country. Many times we had to go 
through creeks, without bridges, when I would have to draw my feet " 
up on top of the seat. I hnifw the hardships the country woman 
has to undergo. 

We cannot say too much for the country woman — she has the 
dignity and sweetness and unselfishness, which is the most appealing 
thing in the world. We cannot say too much for good roads. We 
must all bow down in reverence to the country woman— therefore, 
everything that pertains to her comfort and health, we want to have 
a hand in accomplishing. 

The Chairman: Mrs. Logan Pitts of Calhoun, Georgia, Chair- 
man of the Committee on Civics, Georgia Federation of Women's 
Clubs, will now tell us what the club women have already tried to 
do for the Georgia roads. Mrs, Pitts. 

■ WHAT WOMEN ARE DOING FOR ROADS NOW 
Mrs. Logan Pitts 
Cliairman on Civics, Georgia Federation of WomeJi's Clubs 
"Good Roada" — this subject of good roads which we are here to 
discuss today, is one that is dear to my heart. Since this movement 
3 endorsed by the General Federation of Women's Clubs about 
i years ago, the study of this subject is being engaged in by 
nb women throughout the country. As Chairman of Civics for the 
"(orgia f~cderated Clubs, it has been my policy to urge the im- 
lance of this need as lieing essential to the development of the 
t intelligence, happiness and prosperity of our people and the clubs 
lough their civic committees anci their county papers have done 
' 1 the promulgation of this principle of good roads. 
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The activity of the club women, the constant agitation of the 
subject by chambers of commerce, and other agencies, through the 
columns of leading magazines and the daily press have resulted in the 
creation of a pubhc sentiment, favorable to the good roads movement. 

When Mr. Roosevelt asked the people of rural America what 
would contribute most to their happiness, nine-tenths of their answers 
were, "Good Roads." Mr, Page says: A mighty wave of sentiment 
for good roads is sweeping over the entire country, and already 
the American people have entered upon a road building era which 
has no parallel in the history, not even the splendid era when Rome 
knit together with masave military roads the far fleeing outposts 
of her empire, nor the century of constructive work begun by Na- 
poleon, which has given to France most superb systems of highways 
m the world. 

Nearly all the States have established departments of highways 
and have provided for State participation in the building and care 
of the highways. 

The rapid introduction of the automobile into every section of 
the country has revolutionized traffic conditions — it has brought 
people close together, the concentration of population ii» manu- 
facturmg and traiffic centers has made necessary the transportation 
of inamense quantities of food from the producer to the constuner 
and the transportation of immense quantities of manufactured prod- 
ucts back to the farm dwellers from the city factories. The vaca- 
tion-loving American has made possible the opening up of summer 
and winter resorts and has made accessible the splendid scenery of 
our country. 

The cumulative results of all these individual forces has been the 
weaving of a web of interdependence which reaches every city, 
every town and every farm house. The public highway is no longer 
a mere local utility, it is a national asset, a national responsibility, 
and the Congress of the United States has come to a realization of 
this fact to such an extent that the day of Federal aid to road con- 
struction is at hand. 

The need for good roads is apparent — the demand for them is 
becoming universal, the question now is, how are we to secure them 
and maintain them so as to give the most efficient service to all the 
people at the least possible cost. 

This subject is being studied from a scientific and bu3ineB84ike 
standpoint for the first time in the history of the country. Let 
us hope that the deliberations of this Good Roads Congress may 
result in some plan for highway improvement that will meet with 
the approval not only of the State and Federal road officials, but 
also the people at large. The interest of our Georgia club women 
in this subject as I have said before, has been expressed, bo far, 
mainly in the agitation of the subject with a view to arouaing s 
public sentiment favorable to this movement, while our efforts 
have been directed principally to the elementary principles of 
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bettennent. That cluba have outlived their period of amateur 
iflort and are already takiog a broader perspective of tbc work, waa 
'lown by their ready response when just one year ago it waa an- 

lunccd that the department of civics had enlisted the interest of 
^Alroad officials in a cooperative scheme of promoting a State-wide 
toprovement of station grounds and rights-of-way. Immediately, 

mbers of them took the matter up with their railroad officials, 

1 already much has been done. 
We believe the work accomplished at those places to be a fore- 
runner of those larger achievements of civic betterment, which we 
await with faith and strivings, and which will include not only a State- 
wide improvement of station grounds, but also, a system of good 
roads, generous enough in its layout to provide for a scheme of 
bcautification similar to that of the proposed Lincoln Highway, 
which is to be built from New York across the continent to San 
Francisco. Interest in this highway is general and has given impetus 
to the good roads movement throughout the country. Affiliations 
with the Lincoln Highway Commission is a Lincoln Way Tree Com- 
mittee, composed largely of club women, which is working out a 
plan for its beautiScation and it has been proposed that each State 
adopt a distinct style of its own by planting trees, shrubs, and 
Sowers that are indigenous to the State through which it passes. 
For instance — New Jersey will plant fruit trees for their bloom in 
the spring and their fruitage for travelers in the fall. Michigan 
women will plant a car load of wahiuts. The women of Utah have 
a wonderfully interesting idea — the pines of their mountains, the 
tiger lily, their State flower, the roots of which provided nourishing 
and delicious food for their pioneers when all other food failed them, 
the cactus and the sage brush of their deserts and emblematic figures 
of salt where no vegetation will grow. 

In California, the pepper tree will be used, and the children of 
Oakland have been gathering golden poppy seeds, and will sow them 
after the fall rains with the blue lupin to border them, so that motor- 
ists may drive through many miles of blue and gold bordered high- 
ways, when they attend the fair in San Francisco. 

'VV'hat a beautiful idea it would be for the children of all the Statea 
to assist in bcautifyii^ the highways. 

Italy has her Appian way, England her magnificent roads with 
their famotis hawthorn hedges, France her superb system of highways, 
the finest in the world, bordered with shoulders of green. America 
will have her Lincoln way— Georgia must join hands with ber sister 
States in making this road as splendid, as extensive, and as beauti- 
ful aa any of those which the old world boasts. 

The Chairman: The determining cause of this women's meet- 
ing has just appeared in our midst in the person of Mr. Page. I 
am sure you will wish to hear him speak although unfortunately 
the exigencies of a very full program will not permit more than 
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three minutes even to the road man of the country. It ^ves me 
great pleasure to introduce Mr. Logan Waller Page, Director of the 
United States Office of Public Roads and President of the American 
Highway Association. 

Mr. Page : Chairman and Ladies: Mrs. Baker told me she would 
allow me three minutes to talk to you and I am going to try and make 
my remarks as brief and practical as possible. I have watched the 
work that women have^ done in bettering our rural educational con- 
ditions and as President of the American Highway Association, last 
spring, I asked our Board of Directors to allow me to start a Woman's 
Department of that Association, for I believe that women could 
accomplish more in better county road management than men could. 
For 20-odd years, I have gotten up county and district organizations 
for the betterment of road management, but they never met with 
success. A man will get up in his county and say, "everything is 
all wrong here, we are not spending our money properly, we are not 
getting any results," but the men will wink at each other and say, 
"he is going to run for the legislature next year." Now, that's 
not the case with women. 

To try and bring this fact home to you, I will give you an illus- 
tration. For the past six years, I have offered each county in the 
United States a first-class highway engineer, free of charge, if they 
would let that engineer direct the expenditures of the road fund 
in that county and to superintend such work and do as he thought 
best, etc. I have never succeeded in getting but two counties to 
accept that offer. Now the principal reason is that our road work, 
our county road work, is superintended by the vast army of some 
140,000 road officials, which this lady has just told you about. That 
system was started in England during the reign of Queen Elizabeth. 
Oliver Cromwell did away with it in England, but we have stuck 
to it here. Now as a rule those road supervisors are selected, not 
because they have any knowledge of road construction but for po- 
litical reasons — ^their compensation is too small and their term of 
office is too short to make it worth their while to qualify themselves, 
so the result is they are part of a great poUtical machine, that's all. 
You will find a little account keeping of money on roads will show 
that work in this direction is not usually done on the most important 
road, but on the road on which the most important man in the county 
lives. I succeeded in getting a very rural county in Vermont, three 
years ago, to accept the services of a highway engineer. We agreed 
at that time that our engineer should report for duty and remain 
there a year from the first of May. He reported there on the first 
day of May and wired me that 80 per cent of the year's appropriation 
had already been spent. I wired him in retiun to remain and to go 
to their commissioner, ask him how much money he had received 
for road work and to show what work he had done. I told him to 
make an estimate of what he thought of the work and what it was 
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worth. He found that $800 or $1000 had been paid to one man, 
where the work could have been done for 850 or S60. We then held 
a mass meeting in the county. The people got our engineer to 
agree to stay there and take the i-emaining 20 per cent of the fund and 
see what could be dune with it, with the result that never in the 
history of the country had so much good work been accomplished 
and the roads were never in as Eood condition. They finally asked 
me to let the engineer stay another year and they would let him 
direct and superintend the expenditures on road work. I let him 
remain another year. That county Ls one of the best good road 
counties in the United States today. 

The work that can be done by women in our road work should 
be^n in the counties. Now, very few of us are really familiar with 
real country conditions. I have called on Mrs. Baker to organize 
this work, to spread it out into the country and get the real country 
women to cooperate. We have got to help raise the country out 
of the rut. I am going to count on the women in this first meet- 
ing, where this subject has first been discussed, and 1 believe the 
women will accomplish the result we want. 

The Chaiiuian: The Governor of Missouri has sent as a delegate 
B woman who has done practical work on roads. She has "bo^ed 
road gangy" and superintended the work on the roads near her 
farm. Though afliliated with many useful movements in her State, 
she tells me she cares most for her title of President of the Women 
Farmers' Club. I know we will enjoy hearing a little account of her 
activities as a "highway man" and a woman farmer. With these 
titles I have the honor to present Miss Frances Pearl Mitchell, of 
Rocheport, Missouri. 

» PRACTICAL ROAD WORE BY WOMEN 

Miss Frances Pearl Mitchell 
Prttident of the Women Farmers Club, Rocheport, Missouri 

You have listened this morning to the aesthetic side of "Good 
Roads" — the humaneaide has also been presented. Now I am to tell 
you something of the practical work done by the women of Missouri. 

As far back as 1909 the D. A. R.'s began working for the selection 
of historic roads as State and national highways, The result was 
the passage of an "Old Trails Road Bill" in Congress and the or- 
ganization of a "National Old Trails Road Association" to which 
were eUgible any one interested in historic roads. The Missouri 
branch of the National Old Traik Road has seciu'ed the dedication of a 
State highway across the Missouri running from Kansas City to 
New Franklin over the Old Santa Fe Trail — one of the early com- 
mercial trails to the unknown \A"est. From New Franklin to St. 
Charles, thii highway follows the Boone's Lick Road — a path made 
by the pioneer Daniel Boone and his sons when they made their 
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annual trip to a [amouis salt spring near the starting point of Ke« 
Santa Fe Trail. All along tb^ highway of over 300 miles, historic 
points have been marked by red granite monumeots, and in old 
taverns repairs have been made and relics collected. 

The Missouri Women Farmers' Club, composed of women wbo 
personally superintend and manage their own farms, realizcts the im- 

Eortance of good roads, as a means of reaching the markets, and (4 
eeping in touch with community interests. They are earnest advo- 
cators of road improvement and have given much assistance to tiie 
work. Some have been interested in the "Good Road's for Child 
Welfare" association and have organized bands of " Boy Road Scouts" 
who drag the roads, cut weeds, etc., thus inculcating the interFst 
in good roads in the embryo man. One woman farmer, after failing 
to interest her men neighbors in the split log drag, gave herself a 
practical illustration of its use on the roads about her land, wbicb 
resulted in the commuiuty following her example. 

When the Governor of Missouri issued a call for two days' road 
volunteer work, and in overalls and straw hat managed a road 
grader himself, these women farmers sent their teams and men, fur- 
nished lunches for the workers and in every way assisted in the 
movement. The president of the Women Farmers' Club, a "bachelor 
mMd" found herself one of the official superintendents. The "Bach- 
elor Club" of the town, volunteered to work under her instruction, 
and a dozen weary, sadder, but wiser, men, before the day ended, 
realized what it was to be "bossed" by a woman! 

A country school teacher in one of the remote counties has proved 
what can be done with the primitive one-room school house by 
converting it into a furnace heated, well-lighted building, with a 
basement equipped with appliances for teaching domestic science. 
The yard is an agricultural and horticultural experiment field and 
the boys and girls are organized into squads of road Scouts. She 
iaterested her patrons in road work and she and the farm women 
served dinners at the school house, which has become the community 
center — so much road improvement has been made that a community 
wagon gathers the pupils from the farms and conveys them to and 
from school. 

There should be good roads conmiittees in all our Women's 
Clubs which have any touch with social, civic, industrial or do- 
mestic conditions, for whatever women undertake with earnestneas 
or zeal is usually achieved. 

Bad roads are a travesty on good government. All nations as 
they advanced in civilization became road builders. Many of the 
fine highways of Europe are yet monuments of the greatness of the 
French Empire under Napoleon's reign. In the Holy I.and the 
tourist and the pilgrim ride their jaded beasts over the broken 
stony road which the conquering Romans built for their war chariota, 
over two thousand years ago. 

Our own nation has beon too busy making history and i 
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fortunes, to build roads, but there is a wooderful wave of road in- I 
terest enveloping the United States now. The horBeleas carriage 
baa had much to do with it, for the city and town bave common 
cause, when on pleasure bent. The high cost of living has been 
another awakener, both consumer and producer realizing that good 
roads must reduce the cost of food when transportation to market 
ia made easier. 

Womea can do much by their enthusiasm toward getting the 
right kiud of road legislations and by their demand for the wise and 
honest expenditure of road funds in their respective States and 
counties. 

Good roads means the uniting of North and South, the East and West 
into combined effort toward progress and advancement of the Nation! 

The Chairman; Our next speaker is from Knoxville, Tennessee, 
She is Cbtunnan of the Conservation Coramisaon and personal 
representative of the President of the Tennessee Federation of 
Women's Clubs. I have long anticipated the pleasure of bearing 
her speak. With great pleasure I introduce Mrs. M. B. Amstein. 



• CONSERVATION AND THE ROAD 

Mrs. M. B. Arnstein of Knoxville 
Chairman of Conservation Tennessee Federation of Women's Ciwiw 

The greatest fact which strikes us when we compare the present 
day, with the years that have preceded it, is the enormous growth 
of human power. In this present age, we grapple with everything 
that pertains to the material prosperity of our country. We know 
that in facing the various problems of life, that we must consider 
the forces of nature in all her aspect, moral, economic and social, 
and in order to cope with this organization of life, we must conserve 
these forces. 

Conservation is the powerful factor in human exploitation. The 
conservation of our forests, our soil, our water, our mindrals, are 
all of inestimable value. They mean the wealth of the nation, the 
prosperity of the people, the heritage of the State, With aL this 
wealth at our door; nature's resources o'erflowing in our lap, as it 
were, the great question is, how to make them available to the 
world at large? 

We must conserve them, but we should do more. We should 
find a practical outlet for them. How? This problem is best 
solved by a system of highways and good roads. We may weave 
garlands of sentiment in our work but in the building of good roads, 
we are undertaking the practical, which interests and benefits the 
■rpcople socially, educationally, economically. 

Ik People everywhere are waking up to the fact that good roads 
^Pe the prime factor in commercial, social, economical and indus- 
Hoal conditions. The nation is alive to the question and rural 
Kb is absolutely dependent upon it. 
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Good roads have brought a complete change in the whole mental 
attitude of our fellowmen who conserve the soil. He looks upon 
life and the world in altered aspect. He too can now conserve, 
conserve his energy, for he sees before him a long vista of good roads, 
which means a vista of peace and contentment. No longer must 
he labor and reap, work and toil against great disadvantages. ^ Dis- 
tribution can be made easier and cheaper. His products, his indus- 
tries, can now be readily transported, for his roads are passable at 
all times of the year. He can haul nearly twice as much on a con- 
crete road as he can op a dirt surface and make the trip to town and 
back in about half the time. All his perishable products of farm, 
garden and orchard can quickly be gotten to the market before they 
spoil. The results are inestimable. The quick and cheap govern- 
ment service, the Agricultural Parcels Post, expand his field enor- 
mously. Then, he too, can reckon on the increased value of his 
land, because of these improvements. Good roads are indeed a 
potent factor in conservation, they are an economic necessity; for 
our agricultural communities, our forest industries, our mineral 
resources are all dependent upon them in an inconceivable measure. 

They also mean a conservation of human life and human intelli- 
gence. They mean conservation in an educational way for the 
farmer living in some remote section of the country, hemmed in by 
muddy roads, cannot educate his family, but against great, trying 
conditions. The school house surrounded by inaccessible walks, 
is more a hindrance, than a boon to child life. We must, through 
good roads, lift these future men and women of our rural and urban 
districts, from the miry depths of ignorance into the sunlight of 
knowledge, for no matter how much the State and coimties appro- 
priate for educational purposes, this cannot be accomplished unless 
the children and teachers have good roads. 

With good roads, circulating libraries can easily be transported. 
The people will have their social centers. They can keep in touch 
with the daily life of the nation, and national opinion will not be 
restricted. 

There is nothing so vital to rural life as good roads, nothing so 
vital to the welfare of the State and nation, nothing so productive 
to the development of the country. 

The South is a great manufacturing section. Quantities of 
southern made goods are shipped to all parts of the country, our by- 
products of the mills, our pure foods, our machinery, our imple- 
ments are all dependent on good roads. It is the one big question 
of the day in all lines of industrial endeavor. They will aid not only 
the rapid transportation of our timber, but will add to the economic 
utilization of wood and other forest products, and helps us to main- 
tain supremacy of our great mineral production. 

Think what they will mean to your marble industries, here in 
Georgia, to our marble in Tennessee, our coal, our wealth of iron. 
They mean the upbuilding of the South; the upbuilding of the 
nation. 
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Take our forest reservts for instance. W'e arc all in favor of 
Federal control of our national forests— for our national forests are 
our greatest asset. The government, as you know, has an option 
on a tract of 6.000,000 acres in the Southern Appalachian region, 
in which purchases are to be made, and from which it will conduct 
its operation by building roads and driveways. What will be the 
result? This will mean forest institutes and the like, with a system 
of highways and good roads running through these national forests. 
The States and counties will construct links in between, thereby 
making a great highway, extending from near the National Capitol 
along these mountains to the southern end of th^ national forests 
in Georgia and Alabama. 

This is coming right home to you my friends. With this system 
of roads and trails leading down to the streams, all of which we are 
conserving, with hotels, cottages, etc., there would be made easily 
accessible one of the most beautiful and picturesque mountain re- 
gions in the world. 

The country is the nation's great recruiting grounds. VVTiat is 
it that has made the mountains of Europe the playgrounds of 
America? Why do our tourist spend months yearly in the Alps? 
Why is it they spend lime and money in these foreign counties 
instead of in their own? Because those people have been far- 
sighted enough to enhance their natural beauties and to make 
Ibem accessible by good roads. All over the Continent, will you 
' highways that make us blush with shame in comparison, public 

jhways, that surpass our private roads and are as beautifully 
Embellished as our city parks. 

Good roads are a public health utility. They mean a conservation 
of life as well as of products, for rural isolation due to bad roads is a 
serious factor in inflicting disorder of the mind on women. They 
will mean a diminution of tenement life, for people will realize with 
good road facilities for transportation, the health giving life of the 
country. 

They mean the reduction of the high cost of living; for our cities 
are dependent on the country for their products. They mean new 
life, new hopes, new ambitions. 

There is no road so expensive as a bad road, and every county 
should build good roads; for much money is practically wasted 
in the process of road building, through inexperience, poor material 
and poorer labor. Ibere should be greater efficiency in the distri- 
bution of funds for public road building, greater efficiency in the 
supervision. Remember the best is always the cheapest in the end 
and they who build the best roads, build a road of lasting prosperity. 
Build a good county highway and every village will have its main 
streets paved and good roads connecting with it. Pull the suburbs 
out of its muddy tracks and you will pull them into enlightenment. 
Give the people good roads and you will not only give them ideals, 
inculcate a love of home, a pride in their surroundings, but you will 
conserve the best interests of the people and lay an economic foun- 
dation that will benefit the country, the State and the natioo. 
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I was asked " What have women to do with Highways Associations 
and the building of roads?" I replied, '' Women have to do with 
everything that concerns the home and the future American citi- 
zens, and the question of good roads is of paramount importance 
to home life, to education and to health. 

We should make for posterity a better abiding place, "Thy God 
bringeth thee into a good land, a land of rivers, of fountains, of 
depths that sprmg out of mountains and hills." Let us supple- 
ment this with a land of good roads, for conservation and good 
roads are the most urgent questions before the country today. They 
go hand m hand and will show how human efficiency may be effect- 
ively utilized and how many things, that now go to waste, may 
be converted into sources of revenue. 

They mean a new era of prosperity to this country, where poor 
roads have long been the greatest drawback. 

May good roads, foreordained by the wise action of today, be 
a practical consummation of a glorious tomorrow. 

The Chairman: "The Social Side of the Highway" is the sub- 
ject of this next paper. Mrs. Haden was the former President 
of the Atlanta Federation of Women's Clubs, is now chairman of 
the Conamission on Education of the Georgia Federation and is 
concerned in much of the good work being done in Atlanta. Mrs. 
Charles J. Haden. 

THE SOCIAL SmS OF THE HI6HWAT 

Mrs. Charles J. Haden 

Chairman Committee of Social Service, Georgia Federation of Women** 

Clubs 

The road as a social factor may be of greater ultimate value than 
as a commercial quantity. The church, the school and the neighbor 
are the first formative influences in the building of the child after 
it leaves the nursery. The extent to which these may be made 
effective, very largely depends on the conditions of the roads. 

The character of the highway itself is an object lesson which 
leaves a lasting impress upon childhood. Just as monuments and 
houses appeal to the childish imagination and suggest standards 
of life, so does the roadway. Is it well built, well kept, with appro- 
priate bridges and sign-boards? — if so, it speaks thrift and stabiUty, 
and a deep respect for the home-land. There is more than a sur- 
face meaning in the familiar lines "deox to my heart are the scenes 
of my childhood." A line of great oaks, or elms, that border the 
roadway imprints a subtle imagery upon the boy or girl that years 
do not efface. In the upbuilding of rural life, those things which 
charm and cheer the youth have a solid value which is too often 
overlooked. The houses, the roads, the fields and other early en- 
vironment, become unconsciously the standards by which we measure 
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wn like things ever afterwards, wiiether they be better or 

^ or abroad. They enter into and liecome a part of ub 

1 esctent that we do not. realize until when in mature years we 
ict bow Ihey influence our conduct. 
s modem roadway lures the city dweller to the country, create 
< counter-current against the call of the foot-lights and the 
fate way. Carried out by motor cars, the educative forces of the 
" ' reach the hundreds of homes which were marooned by the 
[ time mud-obstructed roadway. The book, the raagarine, the 
rspapcr, the fashion, the miscellaneous emanation which gives 
irkle to city lite, transforms the one-time monotony of the farm. 
! drudgery which in former times made dull and drear the farm 
i drove away from it too many of its boys and girls, is changed by 
1 incoming of labor-saving devices. Through these the earning 
city of the farm is multiplied and the hours of rest increased. 
I drudgerj- and more leisure develops the finer quahties of a 
'e and enriches their social life. These follow the construction 
>d roads as day follows night. 

s rural home-maker finding that city tourists are passing her 
way every hour, naturally yields to the woman's instinct to 
rautify her surroundings. The custom is both universal and whole- 
some to add attractive touches when company comes. This initial 
step of home-pride is followed by other steps of domestic and social 
idvancemeat. The girl and the boy of the road-side home meeting 
day the passing tourists, absorbs elements of a practical 
»tion which otherwise would be lost to them. 
k rural movement fast becoming nation-wide, is the organization 
f community clubs. These meet once each month at a home of one 
of the members, so that during the year, each member has been host 
at least once, to the club. A study of public questions, of agri- 
culture, of cooperative buying and selling, of fraternal interest, 
has made these organizations of immeasurable benefit to country 
life. These clubs are made possible through the winter by good 
roads; and it may be addefl that, in hundreds of instances, good roads 
have been made possible oidy through the influence of these clubs. 
These rural clubs, cooperating with each other and with schools 
of agriculture, have studied the secrets of the soil increasing the 
earnings of the farmer, and broadening the social opportunities 
of his family. It has been long recognized that the deep-laid foun- 
dations of England's national life are its country homes. The 
Englishman lives by the highway, he merely sojourns by the street 
side. Away from the turmoil of the city and surrounded by the 
mearlows, the Englishman reaches the fullness of his stature in his 
Thorny Croft, or his Locksley Hall, I.'nder such environment love 
of the country, is love for one's country. 

HWithout the passable roadway we lose our greatest birthright — 
Hbc air and abundant sunshine. lu the construction of sleeping 
^fc there is a certain scientific minimum of breathing apace for 
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the protection of health; it is equally well recognized that the best 
protection against social ills are the larger breathing places along 
the country highways. All deplore the overgrowth of the cities, 
but this trend of our times seems without remedy. Now, as in 
the past, the city is reinforced by recruits from the country. The 
wise thing is to raise the standard from whence these recruits come, 
not only to better equip those who leave, but to increase the num- 
ber of those who remain. This is the undertaking for each separ 
rate country home and may be best accomplish^ when country 
homes, one with another, are close knit into a social fabric. The 
telephone along the roadside, the metal reservoir conveying water 
by gravity through every room, electric or acetylene hghts, the 
daily rural mail delivery, the small automobile; these can lighten 
the one-time burden of the farm and brighten its one-time dullness 
and transform a whole country into a neighborhood. They follow 
and depend upon the improved highway. It is not that we need to 
meet people every hour — ^indeed it is better that we do not meet them 
every hour — but that we can meet them when we should and meet 
them with comfort, that develops social life at its best. Keeping 
busy at something both useful and agreeable is a later accomplish- 
ment of the city woman. This has been found to be the greatest 
youth-prolonging influence ever discovered. Adopting this dwcovery 
the women of the city have united in many organizations for civic 
and social service. They have served the public well, but in doing 
so have served themselves better. The highway with its accessions 
puts at the command of the women of the country the same oppor- 
tunity of taking the drudgery out, while they still keep busy at some- 
thing both useful and agreeable. One is work with the sparkle 
out, the other is work with the sparkle in. 

The railway train is of the town and for the town. It steams 
across the cou£try along its narrow right of way with hardly more of 
human fellowship than an aeroplane or a meteor. But the improved 
roadway establishes a social levd. The humblest cottager feels in it 
a sense of partnership — ^that it leads him somewhere^ and brings him 
something. The school boy with his books, the woman at the well, 
and the man with the hoe give and receive the salute as the motor 
car whirls along. The country store and the wayside inn, give and 
take the glad hand with the tourist. Between the driver on the 
hay-wagon and the millionaire in his touring car the pure democ- 
racy of the pioneer republic for the passing moment lives again. 
In touring across New England during the past summer, the cot- 
tage woman who kept the toll-bridge which spans the Connecticut 
River where it divides the mountains of Vermont and those of 
New Hampshire, told us that within two hours that day she had 
talked with tourists from Canada, New York, Texas and Georgia. 
With two small children clinging to her skirts she said to us, with a 
goodbye wave of the hand, "You know, we are all neighbors now." 

It is one step — a kind of graceful, sliding scale — ^by which the 
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tree-bordered avenue stretches into the tree bordered country 
road. The reasons for the one are the reasons for the other. 
Beauty, comfort and relief from monotony. The cost of planting 
and keeping shade-lrees along the highway is hardly perceptible. 
Sunshine and clouds give like spendthrifts, the blossoms of spring 
and the brown leaves of autumn are semi-annual dividends deckred 
by mother nature, and the added growth aa year follows year, ia the 
ever increasing patrimony which one generation bequeaths to an- 
other. Such will be the highways of the future as the women of our 
land become more and more concerned in its outdoor civic wel- 
fare and cause our road-builders to reckon on the commercial value 
of beauty. In France and California, the charm of the roadway 
attracts tourists from all parts of the world, tourists who spend 
unsparingly of their money and their time. 

As a beautiful gown calls for appropriate accessories until the 

ensemble is complete, so will the shade trees of the highway call 

■Jto their support the grassy lawn, the rose garden, the artistic touches 

W/tt house and out-buildings, until the domestic scene has been made 

HRmew. The modem roadway -wMl lead us back to the social suprem- 

ri-JUJy of the country as it is in England and as it once was in the 

old South; and these things are coming as by the swift speed of the 

motor car, city comforta are carried to the country home. 

In the pioneer days, the winter solitude of the country was se- 
vere in (he extreme. The farm home from December to March was 
but little more of a social center than was the island of Juan Fer- 
nandez, with Robinson Crusoe and his man Friday. Mud put an 
embargo on travel, except when under compulsion, for a hundred 
days of the year. It must have been when looking from a farm 
house window upon a January landscape of gloom and chill, over- 
hung with lowering clouds, that the great author wrote "Now is 
the winter of our discontent." 

It has been these "winters of discontent" that has driven much 
of the best citizenship of the country into the towns, during the 
past two generations, an exodus causing a melancholy decline in many 
parts of American country bfe. 

The trolley car, many years ago, began the extension of urban 
boundaries; then came the automobile putting further from the soot 
and noise, the home of the city family. Now, in the more thickly 
populated States, where the towns are near, it is hard to tell where 
the city ends and the country begins. The business man indulg- 
ing in his fondness for amateur agriculture, is helping the fortunes 
of tbe real farmers on the adjoining farms. A comradeship has 
grown up among these new neighbors; the man of the city is ab- 
sorbing the thoughts and habits of the country; and the man of the 
country is taking up tha thoughts and the habits of his city friend. 
It is a new social melting pot, out of which we are moulding a vig- 
orous manhood. The tension upon the man from the office is 
loosened, and the man at the plow acquires a more definite aim and 
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precision of purpose. The drudge worn look of the farm house pnc 
way to the shrub, the vine, the varnish and the paint, and the wonan 
of the fann house ia refreshed by the thought that she is in touch witb 
the world. 

The wayside home ia passing through a period of tracsitian. 
Science is softening the hardness of farm life. The work remains, 
but the toil is growing leas. By telephone, the house 10 mite 
distant is nearer in wintry weather than the town neighbor several 
blocks away in fonner years. By the motor car, 5 miles is closer 
the railway station, than by horse drawn vehicle over a bad road Imile. 

In Baltimore, within the last few years, the old aristocratic quarters 
of the city have been practically abandoned, because the resideoti 
have built their homes from 5 to 15 miles away, mingliDg counti; 
seats with farms. The grassy lane has become an avenue, and the 
old post roads widened into boulevards. 

History has placed in the first rank the men who build cities. 
But in modem times too much city has disturbed both our social 
and economic equilibrium. The man of the hour — the hero of the 
day— is the man who builds a country. The magician of our times 
whose miraculous touch restores the poise between city and country 
life is the road-builder. It is he who is strengthening the social ties, 
and is making a neighborhood of a nation. 

The Chairman: It gives me much pleasure to introduce Mrs. 
Sheppard Foster. Mrs. Foster is the former State regent of the 
Daughters of the American Revolution and represents the National 
Old Trails Road Committee of that great organisation. 



NATIONAL OLD TRAILS ROAD 
By Mrs. Sheppard Foster 
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I appear before this Good Roads Conference in behalf of apj 
mately 100,000 women, the Daughters of the American Revolu- 
tion, and as the representative of Miss Elizabeth Butler Gentry, 
National Chairman of the Old Trails Road Committee, who extends 
best wishes to this conference and regrets exceedingly she cannot be 
present. As her deputy 1 take pleasure in bringing to your notice our 
bill, introduced by Mr, Borland, January 15, 19U, known as the 
Daughters of the American Revolution Old Trails Act or H. II. 2864. 
This bill provides for the construction of a National Old Trails 
Road— the ocean to ocean highway proposed as a national memorial 
road by the National Society of the Daughters of the American 
Revolution. We seek your support and cooperation for this measure 
for you know it has been etid "rt'hat woman wishes. Cod wills." 

In 1910-11 Mrs, Robert Oliver, State Regent of Missouri, ap- 
pointed Miss Elizabeth Gentry of Missouri, C'hairman of the State 
Old Trails Road Committee, whose duty it was to urge a State 
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highway across the State following two famous old trails. At 
Misa Gentry's request Governor Hadley of Misaourl dedicated 
this road and named it the Old Trails Road. Miss Gentry is now 
chairman of a national committee in the Daughters of the American 
Revolution, 1000 strong, representing every State in the Union, 
actively engaged in creating public sentiment for this road. Through 
the courtesy of the Century Company, the Madonna of the Prairies, 
renamed the Madonna of the Trail, has been adopted by this com- 
mittee as its symbol. 

Already this ideal and sentimental project, initiated and or- 
ganized by the Missouri Daughters of the American Revolution, has 
been endorsed by the Trans-Mississippi C'ongresa, the Association 
for Highway Improvement, the National Old Trails Road Convention, 
the Anie-rican Road Congress, and the United Daughters of the Con- 
federacy. The National Old Trails Road Association was formed at a 
national convention at Kansas City, April, 1912. As stated in its 
By-laws, it was " formed to assist the National Society Daughters of 
the American Re volution to carry forward its purpose of making the 
National Old Trails Road the National Highway." This organiza- 
tion of men has over 7,000 members and handles the business and 
practical side of the question while the Daughters of the American 
Revolution handle the historic and sentimental side. Judge J, M. 
Lowe, of Kansas City, is President of the Association. 

The Daughters of the American Revolution were the first to think 
of a national memorial highway, spanning the continent. In each 
State they are trying, as we are nere in Georgia, to preserve by 
means of good rotids, the local history. But they are all con- 
cerned together in the preservation, by the National Old Trails 
Road, of the history of our country. Now ia the time when a great 
socnic and historical highway will do moat for America for the reason 
that at present Americans must stay at home and "see America 
first." There are many road bills pending in Congress and we admit 
the neceaaty for all of these diverging highways. Nevertheless, 
because our great road in the next few years will have an unprece- 
dent-ed opportunity to teach American history to Americans and 
because we claim priority for the idea of a transcontinental highway 
we want our great ocean to ocean road built JjtsI. 

Our organization has for one of its laudable purposes "to aid 
in securing for mankind all the blessing of liberty." Is it not doing 
this by advocating a bill for a national highway from ocean to ocean, 
not only teaching our country's history to natives and foreigners 
alike, but thereby securing the betterment of country life? Our 
plan has a social and political as well as an economic value, for our 
road is made up of several old trails that apeak one by one of the 
advance of opportunity, civilization, religion and romance, across 
our continent. 

This road will also make accessible our beautiful American scenery. 
It is estimated that approximately from $250,000,000 to $300,000,000 
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ia left annually in Europe by Americans — no doubt more than this 
amount was left this year. We have a great opportunity now to keep 
our people at home, so why not make home as attractive as other 
countries? The Swiss Alps, with its picturesque lakes, do not eclipse 
the grandeur of our Wyoming and Colorado scenery, and Yello*'- 
stone Park, with its phenomenal geysers and other beauties, and the 
Grand Canyon of Arizona have no rivals. 

It is the purpose of each State, through which this road passes, 
to make it typical of that State, not only by bringing attention 
of the tourists to the history of the State, but to where native ani- 
mals, trees, etc., may be seen; to State museums, where objects 
of local interest are collected and preserved; and to old taverns 
of coaching days. This road has been called "Peacock Boule- 
vard," but along this boulevard you may not only see {may I say) 
beautiful "peacocks," but "you can delight in the canvas back 
ducks and oysters of Maryland, the beaten biscuits and fried chicken 
of Virginia, the Missouri apple, the Kansas corn and the venison steak 
of the Northwest as well. 

The outline of the National Old Trails Road you wiU find traced 
across this map. Here are the old Washington Road, the old Na- 
tional Road or Cumberland Pike, the Boon lick Road, the Santa 
Fe Trail, Kearney's Road and the Oregon Trail. The Washington 
Road was traversed by General Washington to and from his several 
inaugurals as President of the United States and the Braddocka Road 
was traveled by General Braddock in bis campaign agtunst the 
French and Indians in 1755. The States crossed by these pioneer 
traib are Virginia, Maryland, Pennsylvania, Ohio, Indiana, Illinois, 
Missouri, Kansas, Colorado, New Mexico, Arizona, California, 
Nebraska, Wyoming, Idaho, Oregon and Washington. The road is 
open all the year, and is even now ready for tourists to the Panama 
Exposition. There are hotels and garages the entire length of it, 
easily reached during each day's travel. The larger portion of it is 
now a dirt road, with concrete bridges and culverts. When the gov- 
ernment takes it over it will be macadamized or concreted. 

Modem travel demands clear road signs to mark the roads and 
tra\'el goes to the well graded and well marked roads. The sign for 
our Main Road is composed of red, white and blue bands, each four 
inches wide and eight feet from the ground. It is surmounted 
with the Daughters of the American Revolution Insignia and the 
name, National Old Trails Road. 

I have given you briefly an outline of the proposed National 
Hignway of the Daughters of the American Revolution, and I wish 
particularly to impress upon you that in doing so I am simply the 
mouthpiece of the national committee. The committee wants your 
support because this Old Trails Road ia the most practicable outline 
for an ocean to ocean road yet sudgeated, because its connection 
links are made up of old roads and trails that are replete with his- 
tory, and because there cannot be a route which would be of more 
picturesque and historic intEreEt. 
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The old roads have been marked with the crimaoa blood of our 
forefathers who through their heroic deeds and sacrifices, blazed 
the pathway of American civilization and their history is filled 
with sacred reminiscences. The Daughters of the American Revo- 
lution ask you to lend your infiuence in behalf of our Old Trails 
Road Bill as a fitting memorial to our pioneer patriots. 

The Chairmak: After such an interesting paper it is rather diffi- 
cult to explain the attitude of this new woman's department to 
these specific highways. Especially after the delicious menu offered 
by the National Old Trails Road! This department, of course, b 
heartily in sympathy with good roads everywhere that they serve 
the demands of present day traffic and is deeply sensible of the 
cbaria of sentiment ant) association which clings about the old 
trails. These transcontinental highways and all others ought how- 
ever to be built by skillful men, under efficient and economical man- 
agement, and all the various sections of these costly roads should be 
permanently maintained after they are built. Under our present 
State systems of road management from 20 to 40 per cent of the 
road funds are wasted. How much better to stop this enonnous 
leak before pourit^ out further great streams of money for the roads. 

The Woman's Department begs the assistance of all patriotic 
women to make our road management as efficient as the manage- 
ment of any other big modem business. Then there will be money 
enough in State treasuries to build the different sections of these 
splendid roads at the smallest cost and with the least expenditure of 
time and effort. 

It is much to be regretted that the fine addresses of Mrs. NelHe 
Peters Black of Atlanta, Mr. Sidney Suggs, State Highway Com- 
missioner of Oklahoma, Mr. Wm. R. Roy, State Highway Commis- 
sioner of Washington, Mr. J. E, Pennybacker, Chief of the Division 
of Road Economics of the U. S. Office of Public Roads and Profe«*or 
Agnes Ellen Harris were not reported. Mr. Pennybacker, who offi- 
cially represented the Office of Public Roads of the Department of 
Agriculture, gave an illustrated address showing how women can 
best aid the movement for better roads. Mif s Harris who ia the leader 
of the Canning and Poultry Club work of Florida and profes-or of 
Home Economics in the Florida State College for Women, officially 
represented the farm demonstration work of the Department of 
Agriculture at the Women's Conference on Roads. The subject of 
her very delightful address waa, 'The Road, an Opportunity." 



ANNUAL MEETING OF THE AMERI- 
CAN HIGHWAY ASSOCIATION 

Atlanta, Geoboia 
Nooember 12, 8 P.M. 

President L. W. Page in the Chair, 

The meeting was called to order by the President, and the minutes 
of the last meeting read and approved. 

The Secretary presented his report for the year, and also the 
report of the Treasurer, the latter official being abseJit. The Secre- 
tary reported that 520 new members had joined the Association 
since its last meeting; that a most important step had been taken in 
the establishment of a Woman's Department, and that the financial 
affairs were in an unusually satisfactory condition, there being a bal- 
ance on hand of $6,868.26. He also reported that the 1914 edition 
of the Good Roads Year Book and the Proceedings of the Third 
American Road Congress had been issued during the year, distributed 
to members of the Association, and a large number sold. 

On motion of Mr. MacDonald, duly seconded, the reports of the 
Secretary and Treasurer were approved. 

The Prksident: Gentlemen, there is an amendment to the 
constitution to come up for action tonight, of which due notice has 
been sent you by the Secretary, I wQl ask Mr. Pennybacker to 
read the amendment. 

Secretarv Pennybacker: Mr. President, the purpose of the 
amendment is to make all officers except President, Vice-President, 
Treasurer and Directors, appointive by the Executive Cominittee, 
The amendment, if adopted, will read as follows: 

Article V (as amended) 

Section 1. The officers of this Aeaociation sliall coneiat of a President, a 
Vice-President, a Treasurer, and a Board of Directors, consiatins of tlM 
President and Vice-President of the Association and twenty-three additional 
members, to be elected at the annual meeting of the Association as herein- 
after provided, and such other executive olBcera as may be appointed h^ tlte 
Executive Committee. 

Seclion, t. The President, Vice-President, Treasurer, and members of the 
Board of Directors shall be regular or sustaining members of the Associa- 
tion, and shall be elected at the first regular meeting and annually tbeiea(t«r, 
except that the members of the Board, exclusive of the officers, shall be 
elected in three groups, the first to hold office for a period of three yeank 
the second to hold office for a period of two years, and the third to hold 
office for a period of one year, vacancies on the Board to be fillAd annu&Uy 
thereafter. 

366 
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On motion of Mr. Diehl. duly secoaded, the amendment wm 
adopted. 

Thb President: Gentlemen, the next busmese before the meet- 
ing, is the election of officers for the ensuing year. 

Mb. J, E. Penntbacker; Mr. President, I move that a nomi- 
natiug committee of seven be appointed to consider nominations 
and bring in a list of nominations for all officers and directors to be 
elected at this time. 

The motion being duly seconded and carried, the President ap- 
pointed the following committee on nominations: Messrs. Parker, 
Diehl, Suggs, Beatty, Mchren, Pierce and Ruder. The committee 
then retired. 

The President: While our Committee is conferring, I wish to 
say to you that I appreciate in the highest degree, the splendid 
support that you have all given to our work of the last four years. 
I think a great deal has been accomptialjed. One of the most far 
reaching results which our meetings have been instrumental in 
bringing about, was the formation of an organization of State high- 
way officials. There are so many people throughout the country 
that have helpc<l in the work during my tertn of office that it would 
lie impossible for me to thank each by name, but I take this occa- 
sion to express my deep appreciation of this splendid cooperation. 
I might mention another project of importance that we have inau- 
gurated this year, and that is the formation of a Woman's Depart- 
ment of the Association. We all know how deeply the women 
have stirred the public mind in their propaganda for prohibition 
and suffrage, and I believe that an equal amount of energy exerted 
by women to bring about better road management throughout the 
United States, will be most productive. We all know that if a man 
liegins to talk reform in road work in our counties, the men smile 
and say he is going to run for the legislature next year or for Con- 
gress. Now tliat is not the case when women take up the work, 
I have asked the women who have engaged in this work, in organiz- 
ing their respective counties, to take up three questions; how much 
money are we spending in our county on roads; where are we ex- 
pending this money; and, how are we expending it? I think if 
these three subjects are seriously considered in our counties, we 
will ultimately accomplish a great deal in the way of results. I 
see Mr. i'letcher of California, President of the Congress here, and 
I know we should all like to hear something from him. 

Mr. Fletchbr: That is a very sad joke; I can't make myself 
heard, because of my hoarseness. You will have to excuse me. 

Mb. Boohman: I think we ought to hear from our friend Smith 
in regard to your splendid remarks on this women's work. Mr. 
Smith helped in inaugurating their first meeting. I only regret 
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that the press of the country have not heard the magnificent speeches 

by those noble women. 



We would like very much to hear from 
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Mb. P beside NT : 

Smith. 

Mr. Smith: I think that Mr. Boorman had better continue 
argument himself. I said in ray speech to the good ladies that I 
thought it was a great day when you organized that department 
to get the women of the country interested in road budding, and 
eliminate the political side of the question. I am sure that their 
efforts will bring substantial progress in road building. Women are 
the leaders in almost everything else. They are taking a great hand 
in education, they know how to do things in detail much hettet 
than men, and I am sure you haven't done anything in all your 
adm n strative actions greater than the eatablishment of this de- 
partment, and I look for great results, if maintained and worked 
out along the lines that you have suggested. I wish we could get 
the benefit of them in Goergia. I hope that the Georgia women will 
take up this question and find out, aa you suggest where we are 
spending this money and for what? In ray own State, I find that 
great sums are being wasted. We have no organization. We are 
all acting independently of each other and with no definite system. 
We should have a Highway Commission whose knowledge would 
help us to get results. The State of Georgia gives us 5000 con- 
victs to work, but mark you, we have not learned how to work them 
to the best advantage. We want engineers who can figure out some 
material along our roadsides that we can put into our roads and 
make a winter road. 1 wish, at your next Congress, that you would 
devote more time to this question of material. We are relying now 
on Professor Strahan, from the State University, to give ue the 
information and he has helped us wonderfully, 

Mr, Pbesident: Gentlemen, this year we lost one of the greatest 
men, in ray judgment, who has ever been connected with the road 
moveraent. 1 know when I first took the subject up and we decided 
to form our organization, I went to Mr. Alfred Noble, whom I con- 
sider one of the greatest engineers this country has ever produced, 
talked the situation over with him and he urged me to proceed with 
the formation of this organization. From the very inception of the 
work he gave us valuable advice and generous financial support. 
I think it was the darkest moment of our existence when he died. 
I know I felt his loss very keenly and I hope that one of you will move 
to appoint a committee to draw up suitable resolutions upon the death 
of Mr. Alfred Noble. 

Mr. Boobman: I attended the funeral services of that great en- 
gineer held in the Cathedral of St, John, on Morningside Heights, 
Burrounded with everything that was beautiful, everything that 
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was lovely, everything that was uplifting. I met there gentlemen 
like our distinguished friend the city engineer of New York, men 
well advanced in life came up to pay their last respects to the mem- 
ory of Alfred Noble. I feel that. I can say and we can all say that 
Alfred Noble was called to his eternal rest after a life that could not 
be more full of noble and great works. To men like him we must 
look up and try, if we can, to emulate their noble acts. It is most 
eminently proper that a committee should be appointed to draw 
up suitable resolutions in memory of our great engineer, and I move, 
Mr. President, that a committee be appointed. 

Mr. President: We have also, during the past ye-ar, lost another 
member of our Executive Committee, Mr. W, W, Finley, President 
of the Southern Railway Company- It was Mr. Finley who first 
urged me to start this association, and to the day of his death was 
one of its strongest supporters. I hope that the motion will include 
both Mr. Noble and Mr. Finley. 

Mr. Batchbldbh; Mr. President, I make a motion to that 
effect. 

The motion was seconded and adopted. 

Mb. President: Gentlemen, I will appoint on that committee 
Messrs. Charles Whiting Baker, Wm. D. Sohier and A. B. Fletcher. 
I see right in front of me my old friend Conmiissioner MacDonald 
of Connecticut, and while we arc waiting for the committee on nomi- 
nations I hope he will give us a few words. 

Mr. MacDonald: Mr. President and Gentlemen of the Associa- 
tion: I think it would be highly proper for me at this time to endorse 
the new auxiliary to our work, the ladies. I know that in the early 
days of my struggles as highway commissioner the most valuable 
assistance that I had in my town meetings throughout the State 
where the propaganda had to take place, was the ladies. It was a 
sort of house party, and I know in one tittle township the young 
ladies gave a minstrel performance. They blacked up and attracted 
a purse of some $800 with which they built walks all through the 
village. The young men sought to emulate their example and got 
up a show, but they didn't get but $400. Now, over in my State, 
if we want to lift a mortgage on a cliurch, we appoint a committee 
of ladies and we worship God in a house without debt. If tlic 
horse shed leaks, we don't have any trouble about getting a dry 
roof when we appoint a committee of ladies to take care of it. Mrs. 
MacDonald went to this ladies meeting the other day, and has 
attended some of the sessions here that we have had this week. She 
said she wished that the delegates could have been present at that 
meeting of the ladies and heard them discuss this great question of 
highway improvement. The dispatch with which they took care 
of the business of the hour and the compt'chension that the ladies 
show in regard to this great question, would, she said, have been a 
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great leason to us, not only ia the cooduct of our convention, but 
alBO in the subject matter diacussed. I told her I rather thought 
that was a lady's point of view, but ahe said she was sorry I had 
not been there for I would have ha<! the same opinion. I believe 
that our oi^anizations, throughout the country, for highway im- 
provement would be materially strengthened if we had the ladies 
join the organization. The great thing that we will have to contend 
with, gentlemen, in the future, in my judgment will be predatory 
interests, commercialiam and politics, as the most destructive force 
in highway construction. Poor construction will not begin to have 
the influence in comparison with the three things which I have 
mentioned. This Association and all other associations that have 
to do with this great question, need to be intrenched, organised 
deeply. There is no doubt but what the splendid session that we 
had the other day on the merit system is oae of the greatest ques- 
tions of the hour. We should have it. One of the greatest assets 
of that splendid organizationjhe A. A. A., is that they are loyal and 
faithful, have a united intel^R, and are one for all and all for one. 
There should be one great organization throughout this country 
that should have for its purpose the keeping of men in officfi irre- 
spective of politics or any other influence that you might name, 
just so long as they are worthy and well qualified to fill the position. 
It is not enough to have all the money that is necessary with which 
to construct roads, it is not enough to have executive ability to 
organize a great force, it is not enough for me to know how, but 
greater and better than all, is the question of economics, how to 
spend every dollar so that there will be an equivalent for that dollar 
which you have expended. I am very glad to see this great organi- 
zation that we have indoors and outdoors, with all their tools and 
implements and material. We need every one of them, and I am very 
glad to notice that today and yesterday there was some attention 
paid to this great question, the foundation of road building, the 
dirt road, the question of drainage, the question of grading, the width 
of road, the cycle, the question of straightening a road and all those 
auxiliaries, and this, gentlemen, right here in Georgia where you 
have 82,000 miles of road and 52,000 square miles of territory and 
just 4800 miles of improved highways. What are you going to do 
with the rest of them, the dirt roads? There is not enough attention 
paid to the little details of road building; there is too much atten- 
tion paid to the question of refinement; what you want just now ia 
a deeper insight into the httle things, the depth of the road. We 
very wisely saw that with only 10 per cent of the highways of this 
country improved and 90 per cent still lying in the mud, that it was 
a great question how to take care of that vital problem of starting 
with the earth roads, and what you want to learn ia how to properly 
incorporate the clay and the sand and wait until the day comes when 
you can take up the higher branches. In my own State I had a 
thousand dollars which I had to divide into eight parts, and I remem- 
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ber going out and pacing over the road without even a tapehne and 1 
tbeo sitting down on the side of the road figuiing it up and letting 
it to the selectmen of the town to do it, and was severely taken 
to task by some of the engineers on the ground that I was interfering 
with their business. I said, ''Watch me, hoja; they only had 81000, 
n some places, and S500 iu others, and you will see they wUI come 
.nto the movement." The next year 32 of those townships came 
n for $9000, That was the result of stnrting wilh the little ones. 
We cannot all have jewelry for our wives and so it is going to be 
all through this great country of ours. The vital question for us 
all to take up is, let us do whatever we have to do with our hands 
\vith all out m'ght and have an eye single to what is best all over , 
the country, and let us see to it that we stand together for honesty of 
purpose and good intelligent management of everything that may be 
phiced in our hands. I thank you. 

Mr. Fletcher takes the chair. 

At this time the committee on nominations submitted the follow- 
ing report: for President, Fwrfax Harrison; Vice-President, Logan 
Waller Page; Treasurer, Lee McClung; Directors for three years, 
A. G. Batchelder, Bryan Lathrop, W. Tom Winn, Charles E. Blaney, 
William D. Sohier, 8. E. Bradt. and Richard H. Edmonds; E. J. 
Mehren to fill the vacancy caused by the resignation of Jesse Taylor 
whose term would have expired in 1915. 

On motion of Mr. Batchelder, duly seconded, the report of the com- 
mittee was adopted and the Secretary directed to cast a unanimous 
ballot for the election of the officers named. 

No further business appearing the meeting adjourned sine die. 
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